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ABSTRACT
Slott, B a r b a r a  J . , M. S . , W in te r  1980 W ild life  Biology-
W h ite - ta i le d  D e e r  M o v em en ts ,  S u rv iv a l,  and P o p u la tio n  
C h a r a c te r i s t i c s  in the  C le a rw a te r  R iv e r  D ra in a g e ,  M ontana
(62 pp. ).
D i re c to r :  B a r t  W, O 'G a r a  .
T h is  s tudy  w as  co nducted  f r o m  D e c e m b e r  1978 to  S e p te m b e r  
1979 on w h i te - ta i le d  d e e r  (O doco ileus  v i r g in i a n u s ) in the  Salm on 
L ake  a r e a  of w e s te r n  M ontana. T o ta l  n u m b e r s ,  se x  and age 
r a t i o s ,  m o r ta l i ty ,  b re e d in g  se a s o n ,  and p h y s io lo g ic a l  condition  
w e re  d e te rm in e d .  B e tw een  400 and 550 d e e r  u se  the  7.4 sq u a re  
m ile  (19 km ^) w in te r  r a n g e .  A dult:fawn r a t io s  fo r  1978 and 1979 
w e re  100:48 and 100:51, r e s p e c t iv e ly ,  in d ica t in g  good fawn 
s u rv iv a l .  The adult and y e a r l in g  m a le r fe m a le  r a t i o  fo r  1979 w as 
23:100. H un te r  h a r v e s t  w as  the g r e a t e s t  m o r ta l i ty  f a c to r ,  but 
p re d a t io n ,  a u to - d e e r  c o l l i s io n s ,  and m a ln u t r i t io n  o c c u r re d .  
C oncep tion  d a te s  ra n g e d  f ro m  22 N o v em b er  to 6 D e c e m b e r .
A n a ly ses  of w in te r  food h a b its  in d ica ted  th a t  co n ife ro u s  and 
deciduous s h ru b s  w e re  m o s t  f re q u e n t ly  u sed  d u r in g  s e v e r e  
w in te r s .  T hroughou t th is  a r e a  of w in te r  d e e r  c o n c e n tra t io n ,  the  
b ro w se  s p e c ie s  w e re  s e v e r e ly  o v e ru t i l iz e d  and fa l len  c o n ife rs  
w e r e  s t r ip p e d  of th e i r  n e e d le s  in 48 h o u r s .
The s u m m e r  r a n g e s  of s ix  r a d io - c o l l a r e d  d e e r  w e r e  h a b ita t  - 
typed . M a rk ed  d e e r  w e r e  s ig h ted  in  the  s ix  m a jo r  h a b ita t  types  
on the  s u m m e r  ra n g e :  D o u g la s - f i r /d w a r f  h u c k le b e r ry ,  D o u g la s-  
f i r / p i n e g r a s s ,  D o u g la s - f i r /b lu e  h u c k le b e r ry ,  D o u g la s - f i r /  
s n o w b e r ry ,  Subalp ine  f i r / m e n z i e s i a ,  and Subalp ine  f i r / b e a r g r a s s .  
R a d io -c o l la r e d  d e e r  and o th e r  m a rk e d  d e e r  s e e n  in the  s u m m e r  
m ig r a te d  an a v e ra g e  d is ta n c e  of 10.8 m i le s  (17.4 km ) f ro m  the 
w in te r  ra n g e .
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CH A PTER  I
INTRODUCTION
T he M ontana D e p a r tm e n t  of F i s h ,  W ild life  and P a r k s  in i t ia te d  
a w h i te - ta i le d  d e e r  s tudy  in  1976 on the  Salm on L ake  w in te r  ra n g e  in 
the  B lackfoo t M anagem en t Unit of R egion  Two. The f i r s t  s tu dy  w as 
conducted  f ro m  O c to b e r  1975 to  S e p te m b e r  1977 by Ja n k e  (1977). His 
f ind ings  a r e  s u m m a r iz e d  in the  Job  F in a l  R e p o r t  of PR P r o j e c t  
N u m b e r  W -1 2 0 -R -7 ,  8, 9.
I con tinued  the  s tudy  fo r  2 m o r e  y e a r s  to  g a th e r  in fo rm a tio n  
c o n c e rn in g  the  d e e r  h e rd  and i t s  u t i l iz a t io n  of the w in te r  and s u m m e r  
r a n g e s .  M ost of the  f ie ld w o rk  w as  co nducted  f ro m  J a n u a r y  th ro u g h  
M a rc h  of 1978 and  1979 and invo lved  d e te rm in in g  popu la tion  c h a r a c t e r ­
i s t i c s  and food h a b i t s ,  a s  w e ll  a s  m o n ito r in g  m o r ta l i ty  f a c to r s  on the 
w in te r  r a n g e .  The s u m m e r  ra n g e  w as h a b i ta t - ty p e d  a c c o rd in g  to the  
m e th o d s  of P f i s t e r  et a l .  (1977) d u r in g  the  s u m m e r s  of 1978 and 1979. 
S u m m e r  lo ca tio n s  of r a d i o - c o l l a r e d  d e e r  p ro v id ed  s t a r t i n g  p o in ts  fo r  
h a b ita t  typing .
T he o b jec tiv e s  of the  s tu d y  w e r e  to  f u r th e r  d e te rm in e  and
d e s c r ib e :
1) s u m m e r  d is t r ib u t io n  of w h i te - ta i le d  d e e r  th a t  w in te r  in the
1
Salm on L ake  a re a ;
2) p ro d u c tio n ,  s u r v iv a l ,  and m o r ta l i ty  f a c to r s  a ffec ting  the  
d e e r  population;
3) popu la tion  s ta tu s  (n u m b e rs  and trend );
4) food h a b its ;  and
5) b ro w s e  cond ition .
D e s c r ip t io n  of th e  Study A re a  
The s tu d y  a r e a  is  lo c a te d  at the  s o u th e rn  end of the  C le a rw a te r  
R iv e r  D ra in a g e  50 m i le s  (80.5 km ) e a s t - n o r t h e a s t  of M isso u la ,  M ontana. 
It i s  c e n te r e d  in a b ig  g a m e  w in te r  r a n g e  o ccup ied  by  w h i te - ta i l e d  d e e r ,  
m u le  d e e r  (O doco ileu s  h e m io n u s) ,  and e lk  (C e rv u s  e la p h u s ). Jank e  
(1977) d e s c r ib e d  the s tu d y  a r e a  in d e ta i l .
CH A PTER  II
METHODS
T rap p in g
C lo v e r  t r a p s  and a 40 x 60 s q u a r e  foot (1202 x 18.3 m ) cannon 
n e t  w e re  u sed  to  c a p tu re  d e e r .  The cannon n e t ,  in tended  fo r  the  
c a p tu re  of s e v e r a l  d e e r  a t a  t im e ,  w as  u sed  only in 1978. C lo v e r  (1956) 
d e s c r ib e d  the  c o n s t ru c t io n  and  u se  of the  C lo v e r  t r a p ,  w hich  o p e ra te s  
a u to m a t ic a l ly  and  is  d e s ig n e d  to  c a p tu re  ind iv idua l  d e e r .  T r a p s  w e re  
b a i te d  w ith  a lfa lfa  hay  and  ch eck ed  da ily  in  1978 and tw ice  da ily  in 
1979.
To r e d u c e  in ju r i e s ,  d e e r  w e re  r e s t r a i n e d ,  b lindfo lded , and 
hand led  a s  qu ick ly  a s  p r a c t ic a b le .  T ra n q u i l iz in g  d ru g s  w e re  not u sed . 
A ges and s e x e s  of the  d e e r  w e re  d e te rm in e d  b e fo re  they  w e re  c o l la re d ,  
e a r ta g g e d ,  and check ed  f o r  g e n e ra l  condition .
E a c h  d e e r  w as  m a r k e d  w ith  m e ta l  e a r  ta g s  and an  in d iv id ua lly  - 
id e n t if ia b le  A r m o r - t i t e  p l a s t i c  n e ck  c o l la r .  T h r e e  w e re  a ls o  m a rk e d  
w ith  ra d io  c o l l a r s .  F iv e  d e e r  r a d io - m a r k e d  by  Jan k e  (1977) w e re  a ls o  
a v a i la b le  fo r  t r a c k in g .
P o p u la tio n  C h a r a c t e r i s t i c s
T o ta l  N u m b e rs
Jan ke  (1977) u se d  both  K e lk e r 's  b e lt  t r a n s e c t  m eth od  and  the
L in c o ln - P e te r s o n  index to  c e n su s  the  w in te r  d e e r  popu la tion . The 
L in c o ln - P e te r s o n  index r e q u i r e s  a known n u m b e r  of m a rk e d  d e e r  to be 
p r e s e n t  in the  popu la tion . T h e r e fo r e  th is  m ethod  w as abandoned  by 
Ja n k e  in 1977 and I did not u se  it  a t a l l .  To m a in ta in  c o n s is te n c y  
b e tw ee n  J a n k e rs popu la tion  d a ta  and m in e ,  I u se d  K e lk e r 's  b e lt  t r a n s e c t  
m etho d  a s  d e s c r ib e d  by K e lk e r  (1944), S e p a ra te  popu la tion  e s t im a te s  
w e re  m ad e  fo r  the  open a r e a s  and the  c lo se d  a r e a s  w ith  e s t im a te d ,  
p e rp e n d ic u la r  v i s ib i l i ty  th r e s h o ld s  of 200 y a rd s  (183 m) and 100 y a rd s  
(91 m ), r e s p e c t iv e ly  (Janke  1977). T h e s e  e s t im a te s  w e re  then  to ta led  
to  g ive  a popu la tion  e s t im a te  fo r  the  e n t i r e  w in te r  ra n g e .
Sex R a tio
A tte m p ts  w e r e  m a d e  to  d e te rm in e  sex  r a t i o s  in D e c e m b e r  
1978 by r e c o rd in g  s ig h tin g s  of d e e r  a long  ro a d s  th a t  w e re  open to  
v e h ic u la r  t r a v e l .  T h e se  o b s e rv a t io n s  w e re  not m ad e  a t  a  sp e c if ic  
t im e  of day, but w e re  b e tw een  8 a . m . and 3 p. m . O b se rv a t io n  t im e  
to ta le d  a p p ro x im a te ly  20 h o u r s .
Age R a tio
A dultrfawn r a t io s  w e r e  o b ta ined  du rin g  the  w in te r  f ie ld  
s e a s o n s  by r e c o r d in g  the  age (fawn o r  adu lt)  of eacli a n im a l  o b se rv e d  
d u r in g  each  w in te r .
M o r ta l i ty
C heck ing  s ta t io n  da ta  and h u n te r  q u e s t io n n a i r e s  f r o m  hunting
d i s t r i c t s  282 and 283 w e re  an a ly ze d  a s  in Ja n k e  (1977).
D ead d e e r  w e re  coun ted  a n d /o r  c o l le c te d  a long  Highway 85 
f r o m  C le a r w a te r  Ju n c t io n  to the  n o r th e r n  end of Salm on L ake  and 
th rou gho u t the s tu dy  a r e a .  W hen p o s s ib le ,  c a r c a s s e s  w e re  n c c ro p s ie d .  
A s e a r c h  fo r  dead  d e e r  w as  conducted  each  s p r in g  by  m e m b e r s  of a 
f o r e s t r y  c la s s  f r o m  the U n iv e rs i ty  of M ontana.
B re e d in g  S eason
R e p ro d u c t iv e  t r a c t s  w e r e  c o l le c te d  f r o m  nine ro a d - k i l le d  d o es . 
T he n u m b e r  of e m b ry o s  o r  f e tu s e s  w e re  coun ted  and f o r e h e a d - ru m p  
len g th s  of f e tu s e s  w e re  m e a s u r e d  to  e s t im a te  concep tio n  d a te s .
P h y s io lo g ic a l  C ondition
T he  p h y s io lo g ic a l  cond ition  of w h i te - ta i le d  d e e r  c a r c a s s e s  
w as m e a s u r e d  th rough ou t the  w in te r .  K idney fa t in d ic e s  w e re  c a l c u ­
la te d  fo r  s ix  d e e r  in 1978 and se v e n  d e e r  in 1979 and e x p re s s e d  a s  the 
w eigh t of k idney  fa t  a s  a p e rc e n ta g e  of the  k idney  w eight (R iney 1955). 
F e m u r  m a r r o w  fa t con ten t w a s  e v a lu a ted  u s ing  thp c o m p re s s io n  t e s t  
(G re e r  1968).
Food  H abits  and Use of W in te r  Range 
Food  h a b its  of the  w h i te - ta i l e d  d e e r  w e r e  d e te rm in e d  by two 
m e th o d s .  F i r s t ,  r u m e n  s a m p le s  c o l le c te d  f r o m  ro a d  k i l l s ,  p r e d a to r  
k i l l s ,  and  t r a p  m o r ta l i t i e s  w e re  a n a ly ze d  a s  to  v e g e ta t iv e  co n te n ts .
P in t  s a m p le s  w e re  p r e s e r v e d  in 10% fo rm a l in  and se n t  to  the M ontana 
D e p a r tm e n t  of F i s h ,  W ild life  and P a r k s ’ In v es t ig a tio n  L a b o r a to ry  at 
B o z em an  fo r  a n a ly s is .  At the  l a b o ra to r y ,  the  s a m p le s  w e re  w ash ed  
th ro u g h  a l /8 - in c h  (4 -m m ) m e s h  s c r e e n  to r e m o v e  s m a l l  p a r t i c l e s .
T he r e m a in in g  m a t e r i a l  w as  s e p a r a te d  by  s p e c ie s  and id en tif ied  by m e  
w ith  the a id  of a p lan t c o lle c t io n .  The s e g re g a te d  p o r t io n s  w e re  b lo tte d  
d ry  and v o lu m e s  m e a s u r e d  by  w a te r  d isp la c e m e n t  to the  n e a r e s t  0.5 cc 
in  a g ra d u a te d  c y l in d e r .  M a te r ia l  m e a s u r in g  l e s s  than  0.5 cc w as 
r e c o r d e d  a s  p r e s e n t  in " t r a c e "  a m o u n ts .
Second, I e x am in ed  11 b ro w s e  t r a n s e c t s  e s ta b l is h e d  by  Jank e  
(1977), counting  b ro w s e d  and u n b ro w sed  l e a d e r s  of c u r r e n t  annual 
g row th  (CAG) and p re v io u s  y e a r ' s  g row th  (PYG) on the  s a m e  p la n ts  he 
s tu d ied .  F o r ty  b ro w s e  p la n ts  w e re  ex am in ed  on each  t r a n s e c t .  M ean 
n u m b e r  and m e a n  p e rc e n ta g e  of l e a d e r s  b ro w se d  w e r e  d e te rm in e d  fo r :  
s e r v i c e b e r r y  (A m e la n c h ie r  a ln i fo l ia ), c h o k e c h e r r y  (P ru n u s  v i r g in ia n u s ), 
R ocky  M ountain  m a p le  (A c e r  g la b r u m ), r o s e  (R o sa  spp . ), dogwood 
(C o rn u s  s to lo n i f e r a ), w illow  (Salix sp .  ), c eano th us  (C eanothus 
v e lu t in u s ), ju n ip e r  (J u n ip e ru s  c o m m u n is ), and D o u g la s - f i r  (P se u d o tsu g a  
m e n z ie s i i ). The lo c a tio n  of each  t r a n s e c t  is  show n in A ppendix I.
The h y p o th e s is  th a t  th e r e  w as no s ig n if ic a n t  d i f fe re n c e  in 
l e a d e r  p ro d u c tio n ,  l e a d e r s  b ro w s e d ,  and p e rc e n t  of l e a d e r s  b ro w s e d  
w ith in  s p e c ie s  and b e tw een  the  2 y e a r s  w as  te s te d  by  the  S tu d en t 's  
t tech n iqu e  (P < 0 .05 )„  A lso , the  h y p o th e s is  tha t  t h e r e  w as  no
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s ig n if ic a n t  d i f fe re n c e  be tw een  the  m e a n  p e rc e n t  of CAG l e a d e r s  
a v a i la b le  and th o se  b ro w s e d  w ith in  s p e c ie s  and w ith in  the  s a m e  y e a r  
w as  t e s te d  in the s a m e  m a n n e r .
Jan k e  (1977) d e s c r ib e d  17 to p o -c o v e r  typ es  defined  on the 
b a s i s  of to p o g rap h ic  and  o v e r s to r y  d e n s i ty  c h a r a c t e r i s t i c s  (Appendix
II). I d e te rm in e d  what ty p es  r e c e iv e d  high and low le v e ls  of u se  fo r  
feed in g  a n d /o r  bedd ing  by  a n a ly s is  of b ro w s e  u t i l iz a t io n  d a ta  f ro m  
b ro w s e  t r a n s e c t s  and the  n u m b e r  of d e e r  o r  d e e r  b ed s  s e e n  p e r  m ile  
(1.6 km ) w a lked  in each  type  d u r in g  J a n u a ry ,  F e b r u a r y ,  and  M a rc h .
The f ie ld  o b se rv a t io n s  w e re  m a d e  be tw een  8 a . m .  and 5 p . m .
The condition  of s e r v i c e b e r r y ,  c h o k e c h e r ry ,  and Rocky 
M ountain  m a p le  p lan ts  w a s  m e a s u r e d  by  age and fo r m  c la s s  (Cole 1958). 
I m o d if ied  h is  m eth o d  by e x am in in g  p la n ts  w hich  w e re  m a r k e d  and 
m e a s u r e d  fo r  u t i l iz a t io n  on f ive  b ro w s e  t r a n s e c t s  e s ta b l is h e d  by  Ja n k e  
(1977). T h o se  t r a n s e c t s  w e r e  s e le c te d  b e c a u se  th ey  w e re  lo c a te d  on a 
p o r t io n  of the  w in te r  r a n g e  w h ich  r e c e iv e d  the  h e a v ie s t  u se  by  d e e r - - a  
key  r a n g e  a r e a .  The sa m p lin g  w as done in O c to b e r  1979.
T he  d e g re e  of hedg ing  is  c o n s id e re d  to  m e a s u r e  the  condition  
of key  b ro w s e  p lan ts  w ith  r e s p e c t  to  v ig o r  and fo ra g e  p ro d u c tio n .  Age 
c la s s  a s s ig n m e n ts  a r e  c o n s id e re d  to m e a s u r e  the  e s ta b l is h m e n t ,  
s u rv iv a l ,  and d ecad en ce  of key  b ro w s e  p lan ts  (Cole 1958).
D e s c r ip t io n  of S u m m er  R ange 
The m a jo r i ty  of the  s u m m e r  r a n g e  u sed  by d e e r  th a t  w in te re d
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n e a r  Salm on L ake  w as  h a b i ta t - ty p e d  u s ing  the  m eth o d  d e s c r ib e d  by 
P f i s t e r  et a l e (1977). T h is  m eth o d  u s e s  in d ic a to r  s p e c ie s  to  p re d ic t  
the  c l im ax  c o m m u n i t ie s .  L o ca tio n s  of c o l la r e d  d e e r  p ro v id ed  s t a r t in g  
•points fo r  h a b ita t  typ ing . P a r t s  of the  s u m m e r  r a n g e  w ith in  Lolo 
N a tio n a l  F o r e s t  had  b e en  h a b ita t  typed  by  F o r e s t  S e rv ic e  p e r s o n n e l  in 
1975. I in c o rp o ra te d  th e i r  f ind ings  in m y  h a b ita t  type  m o d e l  (F ig . 1).
S u m m e r  D is t r ib u t io n
E igh t r a d i o - c o l l a r e d  d e e r  w e re  lo c a te d  p e r io d ic a l ly  d u r in g  the  
s u m m e r  and f a l l  of 1978 and 1979 to d e te rm in e  the  s u m m e r  d is t r ib u t io n  
of w h i te - ta i le d  d e e r  w in te r in g  n e a r  Salm on L ak e .  In add ition , I 
s y s te m a t i c a l ly  t r a v e le d  the  logging r o a d s  in the  C le a r w a te r  R iv e r  
D ra in a g e  d u r in g  the  s u m m e r  of 1978 a t te m p tin g  to  lo c a te  m a rk e d  d e e r .
I a ls o  lo c a te d  and m o n i to re d  m o v e m e n ts  of t h r e e  r a d io - c o l l a r e d  d e e r  
on the  g round  fo r  4 -6  h o u r  p e r io d s  d u r in g  the  s u m m e r  of 1978 to 
d e te r m in e  the  hom e ra n g e  a r e a s  of th e s e  d e e r .  F o r e s t  S e rv ice  
e m p lo y e e s ,  h u n te r s ,  and r e s id e n t s  of the  a r e a  w e re  q u es t io n ed  
c o n c e rn in g  s ig h t in g s  of c o l la r e d  d e e r  d u rin g  the  s u m m e r  and fa l l  of 
1978.
N
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F ig .  1. A m o d e l  of the d is t r ib u t io n  of th e  m a jo r  h a b i ta t  ty p es  found on 
the  s u m m e r  r a n g e  b y  a s p e c t  and  e leva tion .
C H A PTER  III
RESULTS
T rap p in g
D u rin g  the  w in te r  of 1978, I c a p tu re d  and m a rk e d  24 d e e r  and 
r e c a p tu r e d  5 d e e r  p re v io u s ly  m a rk e d  by  Jan k e  and 5 d e e r  p re v io u s ly  
m a r k e d  by m e .  In 1979, I c a p tu re d  and m a rk e d  45 d e e r  and r e c a p tu r e d  
4 d e e r  m a r k e d  by  Ja n k e  and 14 d e e r  m a rk e d  by  m e .  One t r a p p in g -  
r e l a te d  m o r ta l i ty  o c c u r r e d  in  1978 and th r e e  in 1979. T ra p p in g  and 
hand lin g  r e s u l te d  in  a few m in o r  in ju r i e s .  S c r a tc h e s ,  a b r a s io n s ,  and 
s m a l l  p a tc h e s  of lo o se n ed  sk in  w e re  o b s e rv e d  on se v en  d e e r .  E a r  tag  
n u m b e r s ,  c o l l a r  d e s c r ip t io n s ,  and c a p tu re  d a te s  of d e e r  not r e c o v e r e d  
by Jun e  1979 a r e  l i s te d  in  Appendix III.
P opu la tion  C h a r a c t e r i s t i c s
T o ta l  N u m b e rs
T ha t p o r t io n  of the  Salm on L ake  b ig  g am e  w in te r  r a n g e  u sed  
e x te n s iv e ly  by  w h i te - ta i l e d  d e e r  c o v e r s  7.36 s q u a re  m i le s  (19.06 km ^; 
Ja n k e  1977). The K e lk e r  s t r i p  c e n s u s e s  in d ica ted  436 d e e r  o r  59 d e e r /  
s q u a re  m ile  (23 /km 2) in 1978 and 412 d e e r  o r  56 d e e r / s q u a r e  m ile  
(2 l /k m ^ )  in 1979.
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Sex R a tio
Of the 37 d e e r  c la s s i f i e d  du rin g  D e c e m b e r  1978, 14 (37%) 
w e r e  m a le s .  In T ab le  1, m y  da ta  a r e  c o m p a re d  w ith  the  check ing  
s ta t io n  d a ta  g a th e re d  by  Ja n k e  d u r in g  e i t h e r - s e x  hunting  s e a s o n s .
T ab le  1. Adult se x  r a t i o s .
M ales F e m a le s
L oca tion N u m b e r  P e r c e n t N u m b e r P e rc e n t
S u m m e r  ra n g e  of d e e r
w in te r in g  a t  Salm on L ak e '1' 40 65 22 35
R e s t  of B lack foo t M anagem en t 
Unit* 56 46 67 54
S a lm on  L ake  w in te r  ra n g e ^ 14 37 23 63
'■'From ch eck ing  s ta t io n  d a ta .
# F r o m  f ie ld  o b s e rv a t io n s .
Age R a tio
D uring  the w in te r  f ie ld  s e a s o n  of 1978, 111 d e e r  w e re  
c la s s i f ie d ;  75 w e re  ad u lts  and  36 w e re  faw ns, r e s u l t in g  in an adu lt:faw n  
r a t i o  of 100:48. D uring  w in te r  1979, 145 d e e r  w e re  c la s s i f ie d ;  of 
th o se ,  96 w e r e  ad u lts  and 49 w e re  faw n s , r e s u l t in g  in an adultrfaw n 
r a t i o  of 100:51. The r e s u l t s  f o r  1978 and 1979 w e re  s i m i l a r  to  r a t io s  
d e te rm in e d  fo r  a l l  w h i te ta i l s  in Hunting D is t r i c t  283 s in c e  1971 and to 
r e s u l t s  g a th e re d  by Ja n k e  (1977) fo r  1976 and 1977 (T ab le  2).
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T ab le  2. A dult:faw n r a t i o s  in Hunting D is t r i c t  2 83.
Y e a r
1971 1972 1973 1974 1975 1976* 1977* 1978* 1979"
R a tio  48 64 52 56 34 47 53 48 51
* F ro m  Salm on  L ake  w in te r  r a n g e .
M o r ta l i ty
C heck ing  s ta t io n  d a ta  and h u n te r  q u e s t io n n a ir e s  in d ic a te d  tha t
68 d e e r  w e re  h a rv e s te d  in 1977 f r o m  the h e rd  w in te r in g  on the s tudy  
a r e a .  B e c a u se  th is  w as  a b u c k s -o n ly  s e a s o n ,  a l l  da ta  r e p o r t e d  w e re  
fo r  adu lt  and y e a r l in g  m a le s .
I lo c a te d  se v e n  dead  d e e r  du rin g  the  1978 w in te r  f ie ld  s e a s o n .
Of th e s e ,  w ounds and  h e m o r r h a g e s  on the  b a c k  of the neck  and s h o u ld e rs  
in d ic a te d  tha t one w as k i l le d  by a m o un ta in  lion , one w as a t ra p p in g  
m o r ta l i ty ,  and five  w e re  k i l le d  by  v e h ic le s  (T able  3). In add ition , the 
a r e a  g am e  w a rd en , J a y  H avem an , p ick ed  up at l e a s t  40 d e e r  c a r c a s s e s  
k i l le d  by  v e h ic le s .  A d e a d - d e e r  s e a r c h  w as conducted  by  a F o r e s t r y  
C la s s  f r o m  the  U n iv e rs i ty  of M ontana and m y s e l f  in the  s p r in g  of 1978. 
We s e a r c h e d  a long  the  w e s t  s id e  of Sa lm on  L ake and  the  n o r th w e s t  s id e  
of the  C le a r w a te r  R iv e r  j u s t  below  the  L ake  and found r e m a in s  of 10 
d e e r  c a r c a s s e s  (T able  4 ). The c o n c e n tra t io n  of d e e r  is  h ig h e s t  in  th e s e  
a r e a s  d u rin g  the  w in te r ,  th e r e f o r e  the  p e rc e n ta g e  of c a r c a s s e s  would 
be g r e a t e r  than  on the  r e s t  of the  s tu d y  a r e a .  Due to  in e x p e r ie n c e d
T ab le  3.. C a u s e s  of w in te r  d e e r  m o r ta l i ty .
Date Sex Age C a u se
21 Dec 1977 ? 2.5 ro a d k i l l
23 Dec 1977 ? 3.5 ro a d k i l l
17 J a n  1973 ? 5.5 ro a d k i l l
19 Ja n  1978 cf 0.5 m o u n ta in  lion
3 F e b  1978 ? 2.5 ro a d k i l l
3 F e b  1978 9 0.5 ro a d k i l l
7 F e b  1978 9 0.5 tra p p in g
13 J a n  1979 cf 1.5 t ra p p in g
7 Ja n  1979 9 0.5 m o u n ta in  lion
2 3 J a n  1979 ? 4.5 ro a d k i l l
2 7 J a n  1979 cf 0.5 tra p p in g
2 9 J a n  1979 9 0.5 tra p p in g
25 F e b  1979 9 1.5 coyote
23 F e b  1979 c f 0.5 m ou n ta in  l ion
26 F e b  1979 9 0.5 coyote
27 F e b  1979 9 4.5 ro a d k i l l
28 F e b  1979 cf 0.5 m oun ta in  lion
T ab le  4. R e s u l ts  of dead d e e r  s u rv e y s ,  
1956-1975,*  1978-1 979,
Y e a r
D ead d e e r  p e r  
sq . m ile  (sq . km)
1956 90 35
195 7 75 29
1958 39 15
1959 33 13
1960 18 7
1961 8 3
1962 39 15
1963 6 2
1964 44 17
1965 67 26
1966 19 7
1967 25 10
1968 12 5
1969 73 28
1970 37 14
1971 24 9
1972 46 18
1973#
1974#
1975 80 31
1976
1977
1978 20 8
1979 76 29
*Jan so n , R. 1975.
# L o s s e s  b e l ie v e d  to  have  b een  ligh t.
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o b s e r v e r s  and m y  la c k  of know ledge in o rg an iz in g  su c h  a s e a r c h ,  so m e  
of the  o b s e rv a t io n s  m a y  h av e  b e e n  d u p lic a t io n s .  H ow ever, th is  d i s ­
c r e p a n c y  could be o ffse t  by  the  n u m b e r  of c a r c a s s e s  tha t w e re  m is s e d .
A n a ly s is  of h a r v e s t  d a ta  fo r  1978 in d ic a te d  th a t  12 6 adu lt 
m a le  d e e r  w e r e  tak e n  d u r in g  the  b u c k s -o n ly  s e a s o n .
I found 10 dead  d e e r  d u r in g  the  w in te r  of 1979; t h r e e  w e re  
k i l le d  by  m ou n ta in  l io n (s )  and  w ounds and h e m o r r h a g e s  in d ic a te d  tha t  
two w e re  k i l le d  by coy o te (s)  (T ab le  3). Two w e re  v ic t im s  of c o l l is io n s  
w ith  v e h ic le s ,  and  th r e e  w e r e  t r a p p in g  m o r t a l i t i e s .  T w en ty -f iv e  r o a d -  
k i l le d  d e e r  w e r e  p ick ed  up b y  J a y  H av em an  a long  S a lm on  L ake  d u ring  
th e  w in te r .  D uring  a d e a d - d e e r  s e a r c h  conducted  in the  s a m e  m a n n e r  
a s  the  p re v io u s  y e a r ,  the  r e m a in s  of 38 d e e r  w e r e  found (T able  4).
As in  the  f i r s t  s e a r c h ,  t h e r e  m a y  have  b e en  d u p lic a t io n s  and  o m is s io n s .
B re e d in g  Season
F o u r te e n  f e tu s e s  w e r e  c o l le c te d  from, n ine  dead  does  du ring  
th e  w in te r s  of 1978 and  1979. F o r e h e a d - r u m p  le n g th s  in d ic a te d  th a t  
co n cep tio n  d a te s  r a n g e d  f r o m  19 N o v e m b er  to 6 D e c e m b e r  (T ab le  5). 
One faw n w as  p re g n a n t  and  one 5 .5 - y e a r - o ld  doe w as  c a r r y in g  t h r e e  
f e tu s e s .
P h y s io lo g ic a l  Condition
K idney  fa t  index  v a lu e s  and bone m a r r o w  c o m p re s s io n  
p e r c e n ta g e s  a r e  l i s te d  in T ab le  6. M ost adu lt  d e e r  su rv iv e d  the
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T ab le  5. Sexes and  fo r e h e a d - r u m p  len g th s  of w h i te - ta i le d  d e e r  
f e tu s e s .
D ate
Age of 
doe
F e tu s e s
R ight Left F -R  len g th s  (m m )
NO. Sex No. Sex R ight Left M ean
23 Dec 2.5 1 ND 1 ND 0 0 0 o o •
7 Ja n 0.5 0 0 9 0 0 e • «
17 Ja n 5.5 1 ? 2 d 45 48-45 46
2 3 Ja n 4.5 1 9 1 d 56 58 57
3 F e b 2.5 1 ? 1 d 104 106 105
3 F e b 0.5 1 cf 0 100 0 O 0 100
7 F e b 0.5 0 0 • O 0 • 0 o
2 6 F eb 0.5 0 0 • 0 0 • O 0
2 7 F e b 4.5 1 d 1 9 145 150 147.5
T ab le  6. K idney fa t  index  and bone m a r r o w  c o m p re s s io n •
Date Sex Age
L eft
k idney
(%)
Right
k idney
<%)
X
(%) % C o m p re s s io n
21 Dec 9 2.5 105 96 109.5 0
23 Dec ? 3.5 94 96 95.0 0
7 Ja n -9 3.5 56 65 60.5 0
13 Ja n d 1.5 96 101 98.5 0
17 Ja n ? 5.5 81 89 85.0 0
19 Ja n d 0.5 42 51 46.5 4
2 3 Ja n ? 4.5 46 49 47.5 0
3 F e b ? 2.5 27 35 31.0 5
3 F eb ? 0.5 22 26 24.0 10
7 F eb ? 0.5 31 36 33.5 6
2 6 F eb ? 0.5 15 21 17.0 22
2 7 F eb ? 4.5 19 25 22.0 15
2 8 F e b d 0.5 19 24 21.5 14
w in te r s  in good cond ition , but one adult and two faw n s , w hose  
c a r c a s s e s  w e re  e x am in e d  in l a te  F e b r u a r y  1979, w e re  only in f a i r  
condition .
Food  H ab its  and U se  of the  W in te r  R ange
The r e s u l t s  of p lan t  m a t e r i a l  a n a ly se s  of fo u r  r u m e n s  a r e  
show n in T ab le  7. C o n ife ro u s  b ro w s e  c o n s t i tu te d  48% of the  ru m e n  
s a m p le s  ex am in ed , and g r a s s e s  and fo rb s  acco u n ted  fo r  24% and 28%, 
r e s p e c t iv e ly .  W^oody s h ru b s  w e r e  e s t im a te d  a s  l e s s  than  1% of the 
r u m e n  s a m p le s .  T he m o s t  abundan t p lan t  s p e c ie s  o b s e rv e d  w as  
D o u g la s - f i r .  It c o n s t i tu te d  42% of the  to ta l  r u m e n  con ten ts  and w as 
o b s e rv e d  in a l l  fo u r  r u m e n s .
D ata  f ro m  b ro w s e  t r a n s e c t s  a r e  s u m m a r iz e d  in T ab le  8. 
S e v e ra l  f a c to r s  d e te rm in e  the  p o r t io n s  of a  s te m  ea ten  by  an a n im a l ,  
including: a v a i la b i l i ty  (d e te rm in e d  by  p lan t  h e ig h t ,  snow depth , and 
d is ta n c e  f ro m  g am e  t r a i l s ) ;  a n im a l  r e q u i r e m e n ts ;  and a n im a l  p r e f e r e n c  
U se  fo r  both  1978 and 1979, b a s e d  on m e a n  p e rc e n t  of to ta l  tw igs 
b ro w s e d ,  w as h ig h e s t  on c h o k e c h e r r y ,  w ith  50.76% CAG and 53.23% 
PYG b ro w s e d .  R ocky  M ounta in  m a p le  and s e r v i c e b e r r y  fo llow ed 
c lo s e ly  in o r d e r  by m e a n  p e r c e n t  of u se .  W hen the  a v a i la b i l i ty  of a 
b ro w s e  s p e c ie s ,  r e l a t iv e  to  the  a v a i la b i l i ty  of a l l  s p e c ie s ,  is  c o m p a re d  
w ith  the  r e l a t iv e  u se  on th a t  s p e c ie s ,  s e le c t io n  fo r  o r  a g a in s t  - -  
p r e f e r e n c e - - c a n  be d e te rm in e d .  T h e r e fo r e ,  a lthough  the p re v io u s
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T ab le  7. T o ta l  v o lu m e  of each  food f ro m  fo u r  ru m e n  s a m p le s .
V olum e No. of s a m p le s
P la n t  s p e c ie s  (cc) P e r c e n t  in w hich  p r e s e n t
P s u e d o tsu g a  m e n z ie s i i 75,7 41.71 4
G r a s s e s 27.24 15.01 4
F o r b s 27.2 14.98 4
A lfa lfa 22.0 12.12 2
P in u s  p o n d e ro s a 9.95 5.48 3
A g ro p y ro n  spp . 5.55 3.06 3
A rc to s ta p h y lo s  u v a - u r s i 1.10 0.61 2
Q u a c k g ra s s 6.51 3.58 4
C h e a tg r a s s 3.50 1.93 3
P e n s te m o n  sp . 0.80 0.41 3
Ju n ip e ru s  sp . 0.75 0.41 2
A g r o s t i s  sp . 0.50 0.27 2
A m a la n c h ie r  a ln ifo lia 0.10 0.05 1
L a r ix  o c c id e n ta l is 0.2 0.10 1
E u p h o rb ia  sp . 0.4 0.21 2
181.5 100.0
Tabie 8. Brow se utilisation based on analysis of brow se transect data.
A I . e a d e r s  p e r  p l a n t  o n  t r a n s e c t s  w h e r e  t h e y  o c c u r r e d \  P e r c e n t  l e a d e r ? p e r  s p e c i e s  p e r t r a n s e c t
P r e s e n t B r o w s e d P e r c e n t  b r o w s e d
P r e f e r e n c e
P l a n t  s p e c i e s Y e a r n C A G P Y G T o t a l C A G P Y G T o t a l C A G P Y G T o ta l n  A v a i l a b l e B r o w s e d r a t i n g
P r u n u s 1 9 7 8 7 9 . 1 2 a # ± 1 . 5 0 4 . 5 8  ± 0 , 7 8 1 3 , 7 0 ± 2 . 1 4 5 . 3 0 ± 0 , 9 0 1 , 9 3  ± 1 . 1 7 7 . 2 3 + 1 . 6 0 6 0 . 5 4  ± 1 5 . 0 8 4 0 . 8 1  ± 1 9 . 7 2 5 0 . 7 6  ± 1 2 . 9 7 11 3 . 6 6 ± 4 . 5 0 5 . 1 1  r  5 . 5 0
v i r g i n i a n a 1 9 7 9 7 1 0 . 7 0 a ± 1 .4 5 4 . 8 9  ± 1 . 0 8 1 5 . 5 9 ±  2 . 4 3 6 . 1 5  ± 1 . 0 5 2 . 0 1  ± 1 . 0 1 8 . 1 6 ±  1 . 7 9 5 8 . 5 7  ± 1 3 . 0 1 4 0 . 8 8  ± 1 8 . 6 6 5 3 . 2 3  ± 1 3 . 0 1 11 3 . 4 2 ± 3 .9 1 4 . 8 8  ± 5 . 1 2
A c e r  e l a b r u m 1 9 7 8 4 7 . 4 1 ± 0 . 5 3 3 . 1 4  ± 0 . 2 6 1 0 . 5 5 ±  0 , 7 5 3 . 7 3  ± 0 . 8 4 1 . 1 7 a ± 0 . 1 6 4 . 9 1  ± 0 . 7 0 5 0 . 4 1  ± 1 5 , 0 9 3 7 . 3 1 a ±  5 . 6 0 4 8 . 2 7  ± 1 0 . 0 5 11 2 . 8 2 ± 5 . 2 6 3 . 4 9  ±  5 . 5 6
1 9 7 9 4 7 . 2 0 ± 0 . 4 7 2 . 8 6  ± 0 . 2 9 1 0 . 0 6  0 . 7 6 3 . 8 7 ±  1 . 0 1 0 . 8 2 a  ±  0 . 1 2 4 . 7 0  ±  0 . 9 7 5 5 . 5 2  ± 2 4 . 7 9 2 9 . 1 6 a ±  6 . 0 3 4 8 . 1 9  ± 1 8 . 5 8 11 2 . 3 5 ± 4 . 4 8 3 . 4 3  ± 5 , 7 3
C o r n u s  s p . 19 7 8 1 1 5 . 8 9 . . 1 2 . 7 8 2 8 . 6 7 9 . 2 2  - - 3 . 4 4 1 2 . 6 7  - - 5 8 . 0 4 2 6 . 9 6 4 4 . 1 9 . . 11 3 . 5 7 ± 1 1 . 8 5 5 . 5 1  ± 1 8 . 2 7
1 9 7 9 1 1 6 . 6 7 6 . 8 9 •" 2 3 . 5 6 8 . 5 6 0 . 8 9 9 . 4 4  - - 5 1 . 3 3 1 2 . 9 0 4 0 . 0 9 '■ 11 3 . 5 7 ± 1 1 . 8 4 . 5 . 3 8  ± 1 7 . 8 6
A m e l a n c h i e r 19 7 8 11 1 4 . 9 7 ± 6 . 5 3 1 1 . 8 2  ± 5 , 5 1 2 6 . 7 9 ±  1 1 . 9 0 9 . 9 9 ± 4 . 1 2 2 . 8 1  ± 2 . 4 7 1 2 , 8 0 ±  6 . 3 3 6 7 . 2 4 a  ± 3 . 9 3 2 1 . 8 0  ± 1 4 . 4 0 4 7 . 1 7  ± 8 . 6 6 11 2 9 . 1 9 a 5 ± 2 4 . 7 8 5 8 . 2 4 a  ± 2 4 . 9 8 9
a l n i f o l i a 1 9 7 9 11 1 9 . 9 4 ± 7 . 5 5 1 3 . 1 1  ± 5 . 6 5 3 3 . 0 5 ±  1 2 . 9 1 1 1 , 5 4  ±  4 . 1 2 2 . 5 3  ± 2 . 0 1 1 4 . 0 7  ±  5 . 9 5 5 8 . 4 1 a ±  6 . 3 5 1 8 . 1 8  ± 1 0 . 4 2 4 2 . 5 6  ± 7 . 8 2 11 3 0 . 6 6 a ± 2 7 . 9 9 5 6 . 5 3 a  ± 2 2 . 6 1 2
C e a n o t h u s 1 9 7 8 2 4 . 2 5 ± ■1.06 3 . 7 5  ± 0 . 3 5 8 . 0 0  ±  1 . 4 1 2 . 0 0  — 1 . 0 0  ± 0 . 0 0 3 . 0 0  ±  0 , 0 0 4 8 . 5 7 a  ± 1 2 , 1 2 2 6 . 7 9  ±  2 . 5 3 3 8 . 1 0 a  ± 6 . 7 3 11 6 . 0 8 ± 0 . 1 8 0 . 1 5  ± 0 . 3 3
v e l u t i n u s 1 9 7 9 2 5 . 2 5 ± 2 . 4 7 1 . 7 5  ± 0 . 3 5 7 . 0 0  ± 2 . 8 3 1 . 0 0  — 0 . 5 0  ± 0 . 7 1 1 . 5 0 ± 0 . 7 1 2 1 . 4 3 a  ± 1 0 . 1 0 2 5 . 0 0  ± 3 5 . 3 6 2 1 . 1  l a  ± 1 . 5 7 11 0 . 0 9 ± 0 . 2 0 . 0 . 0 6  + 0 . 1 4
R o s a  s p p . 19 7 8 10 6 . 4 8 ± 1 .4 2 5 . 5 3 a ± 1 . 3 9 1 2 . 0 1 ± 2 . 7 5 1 . 0 0  ± 0 . 7 2 0 . 0 8  ± 0 . 1 6 1 . 0 8  ±  0 . 8 4 1 6 . 0 4  ± 1 1 . 1 3 1 . 4 4 a ±  2 . 7 0 9 . 4 1 a ± 6 . 6 3 11 1 1 . 3 3 ± 1 9 . 2 2 4 . 5 4  + 7 .8 1
1 9 7 9 10 7 . 3 2 ± 2 . 2 1 3 . 8 4 a  ± 1 . 6 2 1 1 . 1 6  ±  3 . 7 2 1 . 9 8 ± 1 . 4 0 0 . 2 3  ± 0 . 3 1 2 . 2 1 ±  1 . 42 2 6 . 3 9  ± 1 7 , 8 1 5 . 4 2 a ±  5 . 2 2 1 9 . 1 9 a ±  1 1 5 . 1 3 11 9 . 4 8 ± 1 7 . 4 7 5 . 2 1  ± 8 . 7 0
S a l i x  s p . 19 7 8 3 6 . 2 2 ± 1 .6 1 6 . 1 4 a ± 1 . 6 2 1 2 . 3 6 ± 3 . 2 2 1 . 2 2  ±  0 . 3 8 0 . 8 6 a ± 0 . 1 0 1 . 8 8 ± 0 . 4 Q 2 1 . 5 9  ± 1 2 . 3 7 1 1 . 0 8  ±  2 . 7 8 1 6 . 3 6  ± 7 . 5 4 11 3 . 3 8 ± 7 . 5 2 2 . 0 4  ±  4 . 2 6
1 9 7 9 3 8 . 7 0 ± 2 . 4 4 4 . 0 7 a ± 1 . 5 1 1 2 . 7 7  ± 3 .8 2 0 . 8 6  ± 0 . 3 4 0 . 2 7 a  ±  0 . 2 4 1 . 1 3  ±  0 . 4 8 1 0 . 1 4  ±  3 . 2 7 8 . 7 8  ± 8 . 3 7 9 . 6 6  ± 4 . 7 9 11 3 . 4 6 ± 7 . 6 8 1 . 7 6  ±  4 . 2 5
P s e u d o t s u g a 1 9 7 8 7 1 6 1 . 0 8 ± 3 3 . 5 4 8 9 . 2 1  ± 3 2 . 6 1 2 5 0 . 9 0  ±  6 6 . 0 3 1 3 . 4 4 ±  6 . 5 2 0 . 3 0  ± 0 . 5 5 1 3 . 7 4  ±  6 . 8 3 8 . 2 0  ±  3 . 5 2 0 . 3 6  ±  0 . 6 9 5 . 4 3  ± 2 . 4 0 11 3  P .0 4a ± 1 3 , 7 2 1 7 , 5 3 a  ± 2 1 . 8 9 - 2
m e n z i e s n 1 9 7 9 7 1 S 8 . 5 9 ± 3 5 , 7 2 8 5 . 4 3  ± 3 5 . 9 2 2 2 6 . 4 0  ±  8 2 . 5 7 1 8 . 7 4  ±  5 . 5 9 0 . 4 5  ± 0 . 5 7 1 9 . 2 1  ±  6 . 0 3 1 1 . 6 7  ±  4 . 4 6 0 . 5 2  ±  0 . 6 2 8 . 1 2  ± 3 . 2 7 11 4 2 . 3 7 ± 3 8 . 4 7 2 2 . 7 0  ± 2 2 . 4 9
J u n i p e r u s 19 7 8 1 4 7 1 . 0 0 . . 4 6 3 . 0 0 . . 9 3 4 . 0 0 4 . 0 0  - - 0 . 0 0 4 . 0 0  - - 0 . 8 5 0 . 0 0 0 . 4 3 11 2 . 5 7 a ± 8 . 5 1 0 . 0 8 a ±  0 . 2 6 - 3 2
c o m m u n i s 1 9 7 9 1 4 9 2 . 0 0
"
4 1 4 . 0 0 9 0 6 . 0 0 3 . 0 0  - - 0 . 0 0 3 . 0 0  - - 0 . 6 1 0 . 0 0 0 . 3 3 11 2 . 3 5 a ± 7 .8 1 0 . 0 5 a  ± 0 . 1 7 - 4 7
R e l a t i o n s h i p s o f  b r o w s e  t r a n s e c t s  t o  t o p o - c o v e r  t y p e s  a r e  s h o w n  in  T a b l e  9. ^W it hir .  s p e c i e s ,  w i t h i n  y e a r s ,  s i m i l a r  l e t t e r s
i n d i c a t e  a  s i g n i f i c a n t  d i f f e r e n c e .
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f ig u re s  in d ic a te d  that c h o k e c h e r ry  s e e m e d  to  be  the m o s t  h igh ly  
p r e f e r r e d  s p e c ie s ,  d a ta  a n a ly s is  in d ic a te d  no s ig n if ic an t  d if fe re n c e  
be tw een  the  m ea n  p ro p o r t io n  of c h o k e c h e r ry  CAG l e a d e r s  av a i lab le  
and the  m e a n  p ro p o r t io n  of th o se  b ro w s e d .  A s ig n if ic an t  d if fe re n c e  
be tw een  th o se  m e a n s  did e x is t  fo r  s e r v i c e b e r r y  fo r  w hich  u se  w as 
tw ice  a s  g r e a t  a s  a v a i la b i l i ty .  The m ea n  p r o p o r t io n  of D o u g la s - f i r  
CAG a v a i la b le  w as  tw ice  a s  g r e a t  a s  the m e a n  p ro p o r t io n  of u se  on the  
s p e c ie s .  F o r  ju n ip e r ,  the  m e a n  p ro p o r t io n  p r e s e n t  w as 32 to  47 t im e s  
a s  g r e a t  a s  the  m e a n  p ro p o r t io n  b ro w s e d ,  h o w e v e r  th is  w as  b a s e d  on 
da ta  f ro m  only one p lan t .  T he  p ro p o r t io n  of b ro w s e d  CAG le a d e r s  w as 
h ig h e r  than  the p ro p o r t io n  a v a i la b le  on c h o k e c h e r ry ,  R ocky  M ountain  
m a p le ,  and dogwood; and l e s s  on r o s e ,  w illow , and ju n ip e r ,  a lthough 
the  d i f fe re n c e s  w e r e  not s t a t i s t i c a l l y  s ig n if ic a n t .
T h e r e  w as  no s ig n if ic a n t  d i f fe re n c e  b e tw een  1978 and 1979 in 
the  n u m b e r  of l e a d e r s  of CAG and PYG p r e s e n t  o r  the  n u m b e r  and 
p e rc e n t  of l e a d e r s  b ro w s e d ,  excep t fo r  th o se  no ted  in  T ab le  8. The 
d if fe re n c e  in the m e a n  p e rc e n t  of w illow  PYG b ro w s e d  a p p e a r s  to  be 
r e l a t e d  to  the  m ea n  p e rc e n t  of w illow PYG p r e s e n t .
A m ap  and d e s c r ip t io n  of the  to p o -c o v e r  ty p es  d e s c r ib e d  by 
J a n k e  a r e  p r e s e n te d  in A ppendix  II. I e s t im a te d  u se  of th o se  c o v e r  
ty p es  fo r  the  w in te r s  of 1978 and 1979. D e e r  w e re  o b se rv e d  in 13 
to p o -c o v e r  ty p es  d u r in g  s y s te m a t ic  s e a r c h e s  of the  s tu d y  a r e a  (T able  
9). T he  g r e a t e s t  d e e r  n u m b e rs  o c c u r r e d  on so u th - fa c in g  and e a s t - f a c in g
Table  9. C om parison  of to po -co ver  type u se .
T opo -cov er  type
No.
Ave.
snow
depth
(cm)
D e e r /m i le  se a rc h e d  
(m iles sea rch ed ) No,
B row se  t r a n s e c t
% U tilization* 
(CAG + PYG)
Topography O v e rs to ry 1978 1979
Ridgetop dense 1 0.00 (3.5)
in te rm e d ia te 2 1.80 (5.0)
open 3 0.00 (2.0)
N orth  -facing dense 4 2.18 (5.5) 7 17.6 19.2
56 9 46.2 48.6
South-facing dense 5 54 1.73 (15.0) 5 42.6 51.2
in te rm e d ia te 6 50 12.64 (25.0) 4 57.3 56.4
3 75.6 70.1
open 7 43 8.40 (5.0)
E a s t- fa c in g dense 8 58 3.29 (15.5) 2 26.5 35.2
in te rm e d ia te 9 64 10.33 (3.0) 6 46.3 51.3
W est-fac ing dense 10 37 0.40 (7.5) 8 10.6 11.6
in te rm e d ia te 11 1.25 (4.0) 10 19.4 18.5
open 12 61 0.00 (0.5) 1 36.4 38.9
Lowland dense 13 9.43 (7.0)
in te rm e d ia te 14 12.08 (12.5)
open 15 0.57 (7.0)
K e tt le -d o m e dense 16 0.00 (2.0)
in te rm e d ia te 17 5! 2.61 (6.5) 11 24.3 26.2
'‘'P e rc e n t  u til iza tion  by sp e c ie s  is l is te d  in T able  8.
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s lo p e s  w ith  in te rm e d ia te  c o v e r ,  and  low lands w ith  in te r m e d ia te  and 
d e n se  c o v e r  ( T .C .T . 's  6, 9, 14, and 13, r e s p e c t iv e ly ) .  The n u m b e r  
of d e e r  s ig h ted  p e r  m i le  (1.6 km ) s e a r c h e d  w as v e r y  low ( le s s  than  
1 /m i le )  on low lands w ith  open o v e r s to r i e s  (T .C .T . 15) and w e s t - fa c in g  
s lo p e s  w ith  d e n se  o v e r s t o r i e s  (T .C .T . 10). Few  d e e r  w e r e  s e e n  on 
r id g e to p s  and w e s t - f a c in g  s lo p e s  w ith  in te r m e d ia te  c o v e r  ( T .C .T . 's  2 
and 11, r e s p e c t iv e ly )  o r  so u th - fa c in g  s lo p e s  w ith  d en se  o v e r s to ry  
c o v e r  (T .C .T . 5).
U se  of s h ru b s  on 11 b ro w s e  t r a n s e c t s  w as  a ls o  u sed  to 
in d ic a te  in te n s i ty  of d e e r  u se  in v a r io u s  to p o -c o v e r  ty p es  (T ab le  9). 
Sh ru bs  on so u th - fa c in g  s lo p e s  w ith  in te r m e d ia te  o v e r s to r y  co v e r  
(T .C .T . 6) w e r e  u se d  m o s t  e x te n s iv e ly .
R e s u l ts  of the k ey  b ro w s e  s u rv e y  a r e  s u m m a r iz e d  in T ab le  
10. The d a ta  su g g e s t  th a t  s e r v i c e b e r r y ,  c h o k e c h e r ry ,  and R ocky  
M ounta in  m a p le  p la n ts  a s s o c ia t e d  w ith  b ro w s e  t r a n s e c t s  had  a la c k  of 
r e p ro d u c t io n  a n d /o r  s u r v iv a l  of s e e d l in g s  and a p re d o m in a n c e  of 
r e l a t iv e ly  old p la n ts .  C ole  (1958) h a s  s ta te d  th a t  the c u r r e n t  l e a d e r s  
on s e v e r e ly  hedged  p la n ts  a r e  r e l a t iv e ly  s h o r t  and l e s s  fo ra g e  is  
a v a i la b le  than  on l ig h t ly  o r  m o d e r a te ly  hedged  p la n ts .  H ow ever, o th e r  
e n v iro n m e n ta l  f a c to r s  in f luen ce  the  q u an ti ty  of b ro w s e  p ro d u c e d .  On 
m y  study a r e a ,  o b s e rv e d  l e a d e r  leng th  on h e a v i ly  h edged  p la n ts  w as 
g r e a t e r  on so u th - fa c in g  s lo p e s  w ith  open o r  in te r m e d ia te  canopy  c o v e r  
th an  on f la t  a r e a s  w ith  d e n se  canopy  c o v e r .
T able  10. B row se condition and use , fa l l  1979.
Species
No. of p lan ts  
sam pled
%
heav ily
hedged
%
m o d e ra te ly
hedged
%
le a d e r
use
%
young
%
m a tu re
%
decadent
%
availab le
S e rv ic e b e r ry 96 36 27 78 2 52 46 50
C h o k ech e rry 16 43 37 65 19 50 31 50
Rocky Mountain 
m aple 20 30 50 55 0 70 30 30
DO
C O
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The t r e n d  in b ro w s e  cond ition  is  u su a l ly  in te r p r e te d  by 
c o m p a r in g  s u r v e y  d a ta  f r o m  d if fe re n t  y e a r s .  H ow ever, P a t to n  and 
H all (1966) d e te rm in e d  the  t r e n d  by u s in g  the  d i f fe re n c e  be tw een  the  
n u m b e r  of young and d e ca d en t  p la n ts .  W h ere  th e r e  a r e  m o re  decaden t 
th an  young p la n ts ,  the  t r e n d  is  down, and v ic e  v e r s a .  F r o m  th e i r  
e x p e r ie n c e ,  th ey  found tha t  a 10%-20% d i f fe re n c e  is  n eed ed  to r e f l e c t  
a change . W hen th is  c r i t e r i o n  is  app lied  to  the  d a ta  in T ab le  10, the  
t r e n d  in cond ition  of a l l  t h r e e  s p e c ie s  is  down. T h is  is  not a v a l id  
c r i t e r i o n  fo r  judg ing  th e  t r e n d  of the  key  b ro w s e  s p e c ie s  I exam in ed . 
T h e s e  p la n ts  a r e  c y c l ic  and  r e g e n e r a t e  by  c ro w n  sp ro u t in g  r a t h e r  than  
p ro d u c tio n  of new p la n ts  f r o m  s e e d s .  Only a f te r  a  d i s tu rb a n c e  of so m e  
k ind would young p la n ts  be  ex p ec ted  to  c o m p r i s e  a  s ig n if ic a n t  p o r t io n  of 
th e  p lan t  co m m u n ity .
D e s c r ip t io n  of the  S u m m e r  R ange  
The s u m m e r  r a n g e  u se d  by  the w h i te - ta i l e d  d e e r  h e rd  th a t  
w in te r s  n e a r  Salm on L ak e  (F ig . 2) is  v e g e ta te d  p re d o m in a n t ly  by  
c o n ife ro u s  f o r e s t ,  w ith  the  ex cep tion  of m e a d o w s ,  s e r a i  b ru s h f ie ld s ,  
b o t to m lan d  ha rdw ood  s t a n d s ,  and c l e a r c u t s .  M ost of the  s u m m e r  
r a n g e  fa l l s  w ith in  s ix  m a jo r  h a b ita t  ty pes  and th e i r  a s s o c ia te d  p h a se s  
(T ab le  11, F ig .  1).
S u m m e r  D is t r ib u t io n  
In 1978, the  f ive  d e e r  r a d io - c o l l a r e d  by  Ja n k e  r e tu r n e d  to the
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Fig.  2. Sum m ering  locations of r a d io - c o l l a r e d  d eer  (outlined with solid line) and o ther  m ark e d  
d eer  (c i rc les) .
Table 11. Habitat types used by w hite-tailed deer as summer range.
Habitat type name* Phase
Dominants 
Overstory# Understory#
Elevation 
feet (m) Aspect
Temperature 
and m oisture
No. of deer 
sightings
Pseudotsuga m en ziesii/
Vaccinium caespitosum  
(D ouglas-fir/dw arf huckleberry)
Ponderosa pine 
W estern larch
Pinegrass, elk sedge, 
dwarf huckleberry, 
snowberry, kinnikinnick
4000-4600
(1219-1402)
Not specific Warm,
dry
10
Pseudotsuga m en ziesii/ 
Calam agrostis rubescens 
(D ouglas-fir/p inegrass)
Arctostaphylos uva-ursi 
(kinnikinnick)
Ponderosa pine 
W estern larch  
Lodgepole pine
P inegrass, elk sedge, 
kinnikinnick, heartleaf 
arnica
4000-5300
(1219-1615)
West, east, 
and north
Dry 7
Pseudotsuga m en ziesii/ 
Vaccinium globulare 
(D ouglas-fir/blue huckleberry)
Xerophyllum tenax Douglas -fir  
Lodgepole pine 
W estern larch
Blue huckleberry, 
beargrass
4300-5300
(1311-1615)
4800-6300
(1463-1920)
North
South
Cool 16
Pseudotsuga m en ziesii/ 
Symphoricarpos albus 
(D ouglas-fir/ snowberry)
Agrop.yron spicatum  
(Bluebunch wheatgrass)
C alam agrostis rubescens
Ponderosa pine 
D ouglas-fir
Ponderosa pine 
Lodgepole pine 
D ouglas-fir
Bluebunch wheatgrass, 
Idaho fescue, arrowleaf 
balsamroot 
Pinegrass, elk sedge, 
snowberry
2800-5400
(853-1646)
South Warm,
dry
15
Abies lasiocarpa/ 
M enziesia ferrugina 
(Subalpine fir /m enziesia)
Subalpine fir 
Douglas -fir  
Englemann spruce
M enziesia, blue 
huckleberry, arnica
5300-6500
(1615-1981)
North Cool,
m oist
5
Abies lasiocarpa/ 
Xerophyllum tenax 
(Subalpine fir /b eargrass)
Vaccinium globulare Lodgepole pine 
D ouglas-fir  
Subalpine fir
B eargrass, elk sedge, 
arnica, pinegrass
4500-6500
(1372-1981)
North, east Cool,
dry
3
'“Type name reflects potential climax community on the site (P fister et al. 1977).
^Scientific names: Ponderosa pine (Pinus ponderosa), Western larch (Larix occidentalis), Lodgepole pine (Pinus contorta), Heartleaf arnica (Arnica 
cord ifolia), Idaho fescue (Pestuca idahoensis), Arrowleaf balsamroot (Balsam orhiza sagittata), Elk sedge (Carex geyeri), M enziesia (M enziesia ferrugina), Arnica 
(Arnica latifo lia).
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s a m e  a r e a s  a s  in p re v io u s  s u m m e r s .  The s ix  d e e r  t r a c k e d  in 1978 
r e tu r n e d  to the  s a m e  h o m e - r a n g e  a r e a s  in  1979. The co m b in ed  hom e 
r a n g e s  f ro m  J a n k e 's  and m y  f l igh t d a ta  a r e  show n in F ig .  2.
D is ta n c e s  be tw een  the  a p p ro x im a te  c e n te r  of the  w in te r  ra n g e  
and the  s u m m e r in g  a r e a s  r a n g e d  f r o m  4.0 m i le s  (6.4 km ) to  12.5 
m i le s  (20.2 km ), and a v e ra g e d  10.8 m i le s  (17.4 km ). The h o m e - r a n g e  
a r e a s  w e r e  b e tw ee n  0.25 s q u a r e  m i le  (0.65 km ^) and 1 s q u a re  m ile  
(2.6 km^)»
D u rin g  the s u m m e r  of 1978, I s y s te m a t i c a l ly  t r a v e l le d  
a p p ro x im a te ly  1250 m i le s  (2000 km ) of ro a d s  in the  C le a r w a te r  R iv e r  
D ra in a g e .  Only  36 d e e r  w e r e  s ig h te d ,  th r e e  of w h ich  w e re  m a r k e d  
w ith  p la s t i c  c o l l a r s .
S e v e ra l  s ig h t in g s  of m a r k e d  d e e r  w e r e  p ro v id e d  by  o th e r s .
In m o s t  c a s e s ,  th ey  w e r e  unab le  to  id en tify  the  c o lo re d  d e s ig n s  on the  
c o l l a r .  T he c o lo re d  d e s ig n s  had  to  be  id en t if ie d  b e c a u s e  w h i te ta i l s  
w in te r in g  in the  Swan V a lle y  w e r e  a ls o  be in g  c o l la r e d .  Some of th o se  
d e e r  s u m m e r e d  in the  C le a r w a te r  R iv e r  D ra in a g e  and had  id e n t ic a l  
c o lo r  p a t t e r n s  but d i f fe re n t  d e s ig n s  (J . M u nd inger ,  p e r s .  c o m m , ), 
H o w ever ,  b e c a u s e  so m e  of m y  c o lo r  p a t t e r n s  w e r e  d if fe re n t  than  th o se  
u se d  in the  Swan V a lley , I w a s  ab le  to  d e te rm in e  th a t  fo u r  of the 
c o l l a r e d  d e e r  s e e n  by o th e r s  w e re  p a r t  of the  h e rd  w in te r in g  at Salm on 
L ak e .  I have  show n the  lo c a t io n s  of a l l  d e e r  s ig h te d  d u r in g  the  
s u m m e r  of 1978 in F ig .  2.
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T he lo ca tio n s  of r a d io - c o l l a r e d  and p l a s t i c - c o l l a r e d  d e e r ,  
a s  w e ll  a s  the  lo c a t io n s  of h u n te r - h a r v e s t e d  m a r k e d  d e e r ,  in d ica te  
th a t  m o s t  d e e r  w in te r in g  n e a r  Salm on Lake m ove  n o r th  o r  n o r th w e s t  
fo r  the  s u m m e r .
D e e r  hom e r a n g e s  w e r e  lo c a te d  in a l l  s ix  of the h a b ita t  types 
d e s c r ib e d  p re v io u s ly  (T ab le  11), and in two l e s s  co m m o n  typ es  a s  w e ll  
( D o u g la s - f i r / b e a r g r a s s  and Subalp ine  f i r /q u e e n c u p  b e ad li ly ) .
C H A PT E R  IV
DISCUSSION 
P o p u la tio n  C h a r a c te r i s t i c s
T o ta l  N u m b e rs
M anagem en t of a p o pu la tion  of any b ig  g am e  s p e c ie s  r e q u i r e s  
know ledge of the  p ro d u c t iv i ty ,  m o r ta l i ty ,  and  n u m b e rs  o r  d e n s i ty  
(G ilb e r t  1978). E x ac t  know ledge of th e s e  p a r a m e t e r s  is  a lm o s t  n e v e r  
a t ta in a b le ;  t h e r e f o r e ,  t h e i r  v a lu e s  a r e  e s t im a te d .  E s t im a te s  f r o m  
w ild  p o pu la tio ns  g e n e r a l ly  a r e  no t p r e c i s e  and shou ld  be  u se d  w ith  
cau tio n .
A s t r i p  c e n su s  i s  one m eth o d  of ob ta in ing  popu la tion  e s t im a te s  
and  the  K e lk e r  b e l t  t r a n s e c t  w as  re c o m m e n d e d  by  R o b in e tte  et a l .  
(1974) a s  one of the  m o r e  a c c u r a te  s t r i p  cen su s  m e th o d s  a v a i la b le .  
S e v e ra l  a s su m p t io n s  a r e  im p l ic i t  in u s ing  s t r i p  c e n su s  m e th o d s  fo r  
e s t im a t in g  popu la tion  d e n s i t i e s .  T he  a s s u m p t io n s  a r e  th a t  a l l  a n im a ls  
a r e  u n ifo rm ly  and even ly  d is t r ib u te d ,  f lu sh  independ en tly ,  a r e  not 
coun ted  m o re  than  once, a r e  s e e n  b e fo re  they  m ove , and  a lw ays r e a c t  
in the  s a m e  m a n n e r  (G ates 1968). A ll of th e s e  a s s u m p t io n s  w e re  
v io la te d  on the  s tudy  a r e a .
E s t im a te s  f ro m  the  t r a n s e c t  m eth od  w e re  d e r iv e d  by  su m m in g
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e s t im a te s  f ro m  the two a r e a s  s t r a t i f i e d  by  v is ib i l i ty  a s  d e s c r ib e d  by 
R o b in e t te  et a l .  (1974). The e s t im a te s  f r o m  1978 and 1979, 436 and 
412 d e e r ,  r e s p e c t iv e ly ,  a r e  r e m a r k a b ly  c lo se  to one a n o th e r  and l ie  
be tw een  the  e s t im a te s  fo r  1976 and  1977, 474 and 342 d e e r ,  r e s p e c ­
t iv e ly  (Janke  1977). T he  fa c t  tha t  m o s t  of m y d a ta  w e re  g a th e re d  
f r o m  the  t r a n s e c t s  u se d  by  Ja n k e  and th a t  I r a n  the  t r a n s e c t s  m y se lf ,  
r a t h e r  th an  hav ing  m o r e  th an  one o b s e r v e r ,  m a y  accou n t fo r  the  
s i m i l a r i t y  in  r e s u l t s .
A f te r  ex am in in g  the  popu la tion  e s t im a te s  f ro m  the  L in c o ln -  
P e t e r s o n  m e th o d  u se d  by  Ja n k e  (1977) and the  K e lk e r  b e lt  t r a n s e c t s  
u se d  by  Ja n k e  and m y se lf ,  I a g r e e  w ith  J a n k e 's  e s t im a te  of 400 to  550 
d e e r  on the  s tu d y  a r e a .  T h is  i s  eq u iv a len t  to  b e tw een  54 and 75 d e e r / 
s q u a r e  m i le  (21 and 2 9 /k m ^ ) .  T h e s e  f ig u re s  in d ic a te  a  d e c r e a s e  in 
d e e r  n u m b e r s  on the  w in te r  ra n g e  s in c e  1956 w hen H a r tk o rn  and 
R o g n ru d  (1956) e s t im a te d  130 d e e r / s q u a r e  m ile  (50 /k in^ ) .
Sex R a tio
L im ite d  t im e  in the  f ie ld  d u r in g  D e c e m b e r ,  b e fo re  bucks  
d ro p p ed  t h e i r  a n t l e r s ,  and p o o r  v i s ib i l i ty  in f o r e s te d  a r e a s  of the 
w in te r  ra n g e  r e s u l te d  in v e r y  l i t t l e  da ta  on se x  r a t i o s .  H ow ever, the  
p e rc e n ta g e  of m a le s  o b s e rv e d  in th e  f ie ld  d u r in g  th a t  t im e  w as c o m ­
p a ra b le  to  the  p e rc e n ta g e  of m a le s  in the  check ing  s ta t io n  da ta  
g a th e r e d  b y  Ja n k e  (1977) d u r in g  the e i t h e r - s e x  s e a s o n s  h e ld  in 1975 
and  1976 (T ab le  1).
Age R a tio
Leopold  et a l .  (1951) s ta te d  th a t  a  s a m p le  of 50 d e e r ,  if 
c la s s i f i e d  w ith  c a r e ,  is  ad eq u a te  to in d ica te  a c c u ra te ly  the  co m p o s it io n  
of the  d e e r  h e rd  and w ill  not v a r y  by  m o r e  than  5% f ro m  the  r e s u l t s  of 
a  m uch  l a r g e r  s a m p le .  B e c a u se  I only  u se d  a n im a ls  th a t  w e re  
a c c u r a te ly  c la s s i f i e d  in the  age r a t io  d e te rm in a t io n s ,  the  adultrfaw n 
r a t i o s  s e e m  r e p r e s e n ta t iv e  of the  h e rd .
M c C a rth y  et a l .  (1974) r a t e d  w h i te ta i l  p ro d u c t io n  a s  fo llow s: 
100 adu lts :31  faw ns o r  l e s s  a s  v e r y  p o o r ,  100 a d u lts :3 1 -4 7  faw ns a s  
p o o r ,  100 a d u l t s :48-65  faw ns a s  good, 100 a d u l t s :66 -84  faw ns a s  v e r y  
good, and  100 ad u lts :8 4  o r  m o r e  faw ns a s  e x c e l le n t .  B a se d  on th o se  
r a t i o s ,  fawn p ro d u c tio n  a n d / o r  s u rv iv a l  w as  a t  the  bo tto m  of the  "good" 
c la s s i f i c a t io n .
R a n g es  in adu lt :faw n  r a t io s  a r e  in f lu en ced  by  s e v e r a l  f a c to r s  
inc lud ing  w in te r  w e a th e r  cond itions  and  co nd itions  of the  v e g e ta t io n  on 
the  w in te r  and s u m m e r  r a n g e s .  F aw n s  a r e  g e n e ra l ly  c o n s id e re d  m o re  
su s c e p t ib le  to  w in te r  m o r ta l i t y  than  a d u l ts .  T h e r e f o r e ,  the  m ild  
w in te r s  of 1976 and 1977 would be ex p ec ted  to  p ro d u c e  a  h igh  adu lt:faw n  
r a t io .  D oes w ould s u rv iv e  the  f i r s t  w in te r  in good cond ition  and 
p ro d u c e  h e a l th y  o f fsp r in g  th a t  could , in  the ensu ing  m ild  w in te r ,  
c o m p r i s e  a  su b s ta n t ia l  p o r t io n  of the popu la tion . One could  a ls o  
ex p ec t  th is  t r e n d  to  ho ld  fo r  a  m o re  s e v e r e  w in te r ,  i. e . , 1978, 
fo llow ing  the  two m ild  w in te r s  of 1976 and  1977.
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C o n v e rse ly ,  the  s e v e r e  w in te r  of 1979, fo llow ing that of 
1978, w ould  be  ex p ec ted  to  p ro d u c e  low adultrfaw n r a t i o s .  H ow ever, 
J u la n d e r  et a l .  (1961) po in ted  out tha t  s u c c e s s fu l  b re e d in g  depends on 
the  th r i f ty  condition  of d e e r  a t  ru t t in g  t im e .  T h e r e fo r e ,  m ig r a to r y  
h e r d s  com ing  f ro m  good s u m m e r  and fa l l  r a n g e s  would be ex p ec ted  
to  have  a h igh  ovu la tion  r a t e  r e g a r d l e s s  of s h o r ta g e  of fo ra g e  the  
p re c e d in g  w in te r .  J u la n d e r  et a l.  (1961) w e r e  am ong  the  f i r s t  to  
p r e s e n t  ev iden ce  th a t  s u m m e r  and fa l l  r a n g e  cond itions  could  be 
c r i t i c a l  to  d e e r  h e rd  p ro d u c t iv i ty .  In th e i r  s tudy , m u le  d e e r  th a t  
s u m m e re d  on ra n g e  ju d g ed  to  b e  in good cond ition  had  h ig h e r  r e p r o ­
duc tiv e  p e r fo r m a n c e  th an  d e e r  th a t  s u m m e r e d  in an  a r e a  judged  to  be 
in p o o r e r  cond ition  b e c a u s e  of h e av y  l iv e s to c k  u se .  T hey  a ls o  
o b se rv e d  th a t  lo c a l iz e d  o v e ru s e  on w in te r  r a n g e  a r e a s  can  o c c u r  fo r  
s e v e r a l  y e a r s  b e fo re  d e c r e a s e s  in faw n c ro p s  b e c o m e  n o t ic e a b le .
C h e a tu m  and S e v e r in g h a u s  (1950) d i s c u s s e d  the  ro le  of 
n u t r i t io n  in  a ffec tin g  p ro d u c t iv i ty  of w h i te - ta i le d  d e e r  in New Y ork . 
T h ey  su g g e s te d  th a t  a la c k  of ov u la tion  in faw ns is  a  r e s u l t  of p o o r  
n u t r i t io n  d u r in g  th e i r  p o s tn a ta l  s ta g e  th a t  r e t a r d s  th e i r  p h y s ic a l  
d e v e lo p m en t  a t  the  t im e  of th e  m a t in g  s e a so n .
R o b in e tte  (1956) found th a t  h e rd  p ro d u c t iv i ty  of a m u le  d e e r  
h e r d  in Utah r e m a in e d  s ta b le  fo r  a t  l e a s t  2 y e a r s  a f te r  m uch  of the 
w in te r  r a n g e  w as in  c r i t i c a l  cond ition . W hile the  w in te r  ra n g e  at 
Sa lm on  L ake  is  not in  c r i t i c a l  cond ition , the  b ro w s e  sp e c ie s  a r e
o v e rb ro w s e d .
V e r m e 's  (1965) e x p e r im e n ts  w ith  penned  w h i te - ta i le d  d e e r  in 
M ich igan  p ro v id e d  f a i r l y  c o n c lu s iv e  ev id en ce  th a t  the  q u a li ty  of the  
fa l l  d ie t  a ffec ted  w h i te ta i l  p ro d u c t iv i ty .  He found th a t  in ad eq u a te  
s u m m e r - f a l l  n u t r i t io n  lo w e re d  p ro d u c tiv ity ;  y e a r l in g s  th a t  w e r e  
p r o p e r l y  n o u r i s h e d  in the  s u m m e r  and f a l l ,  a f te r  be in g  s e v e r e ly  
u n d e rfe d  the  p re v io u s  w in te r ,  a c h iev e d  a v e ra g e  r e p ro d u c t iv e  s u c c e s s ;  
b a r r e n  d oes  a ch ie v e d  h ig h e r  p ro d u c t iv i ty  d u r in g  the  nex t e s t r o u s  than  
m o th e r s  b u rd e n e d  w ith  n u rs in g  young; fecu n d ity  w as  lo w er  and  the 
p e rc e n ta g e  of m a le  faw ns h ig h e r  fo r  does on a r e s t r i c t e d  d ie t .  The 
n u t r i t io n a l  q u a li ty  of s p r in g ,  s u m m e r ,  and f a l l  fo ra g e  m a y  be  m o r e  
im p o r ta n t  in  the  p ro d u c t io n  of w h i te - ta i l e d  d e e r  than  is  g e n e ra l ly  
b e l ie v e d  (V e rm e  1969).
W ithout f u r th e r  s tu d y  of the  cond ition  of the  s u m m e r  ra n g e  
and  the  food h a b its  of the  d e e r  d u r in g  s u m m e r ,  d e te rm in in g  th a t  the 
y e a r - a r o u n d  food h a b i ts  of th is  w h i te - ta i l e d  d e e r  h e r d  fo llow s the  
p a t t e r n  d e s c r ib e d  by  o th e r  r e s e a r c h e r s  is  im p o s s ib le .  T he q u a li ty  of 
the  v e g e ta t io n  on the s u m m e r  and f a l l  r a n g e s  s e e m s  v e r y  good and the  
d e e r  a r e  in e x c e l le n t  cond ition  d u r in g  the  r u t .
M o r ta l i ty
H u n te r  h a r v e s t  w as  the m a jo r  d e e r - m o r t a l i t y  f a c to r  fo r  d e e r  
th a t  w in te re d  n e a r  Sa lm on  L ake  fo r  th e  f a i r l y  s e v e r e  w in te r s  of
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1977-78 and 1978-79 , a s  w e ll  a s  fo r  the  two p re v io u s  m ild  w in te r s .
\
As p o in ted  out by  Ja n k e  (1977), the  h a r v e s t  f ig u r e s  fo r  d e e r  w in te r in g  
a t Salm on L ake  w e r e  so m e w h a t  sp e c u la t iv e  b e c a u s e  the  c a lc u la t io n s  
a s s u m e d  that the d is t r ib u t io n  of d e e r  h a rv e s te d  in Hunting D is t r i c t  283 
w as  the  s a m e  a s  the  d is t r ib u t io n  of d e e r  h a r v e s te d  in 283 and ch ecked  
a t  the  B onner  check ing  s ta t io n .  T h is  a s su m p t io n  m a y  not have  been  
v a lid ;  h o w e v e r ,  the  h a r v e s t  w as  c l e a r ly  g r e a t e r  in 1978 than  in 1977.
F o r b e s  (1963) and  N e a l  (1968) found tha t  b u c k s -o n ly  hunting  
r a r e l y  h a r v e s t s  o v e r  10% of the  to ta l  popu la tion . A ssu m in g  th a t  the 
h a r v e s t  e s t im a te s  and the  p opu la tion  e s t im a te s  w e r e  a c c u ra te ,  
b e tw een  12 and  31% of the  d e e r  u s ing  the S a lm on  L ake  w in te r  r a n g e  
w e re  h a rv e s te d  each  y e a r .  T h e s e  f ig u re s  m a y  be  h igh b e c a u se  the  
n u m b e r  of w hit et a i l s  w in te r in g  n o r th  of S a lm on  L ake  and sou th  of 
Drew  C re e k  w as  not known. A p p ro x im a te ly  5% of the  e a r ta g g e d  d e e r  
w e re  h a rv e s te d  and r e p o r t e d .  B a se d  on a l l  of th e s e  f ig u r e s ,  I fe e l  
th a t  b e tw een  10% and 20% of the  popu la tion  w as  h a rv e s te d  in 1977 and
1978. V i r tu a l ly  any m a le  h a rv e s t  is l e s s  than  ne t p ro d u c t iv i ty .  The 
h a r v e s t  a t Salm on L ake  w as  undoubted ly  m u ch  l e s s  than  ne t p ro d u c t iv i ty  
and  would f a i l  to  a ch iev e  a b a la n c e  b e tw een  d e e r  n u m b e r s  and h a b ita t .
W in te r  m o r ta l i t y  w as m o d e r a te  in 1978 and f a i r l y  h igh in
1979. Snow dep ths  on the  s tu d y  a r e a  r a n g e d  f r o m  13.8 in ch es  (35 cm ) 
to  27.6 in c h e s  (70 cm ) bo th  w in te r s  (T ab le  9). M ost of the snow fe l l  
d u r in g  D e c e m b e r  and J a n u a r y  and b eg an  to m e l t  in la te  M a rc h .
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T e m p e r a tu r e s  fo r  the  f i r s t  2 w eek s  in J a n u a r y  1979 w e r e  e x t r e m e ly  
low and then  m o d e ra te d  d u r in g  the  r e s t  of the  w in te r .  T h e s e  f a c to r s ,  
a long  w ith  the  p o o r  cond ition  of the  w in te r  fo ra g e ,  w e r e  undoubted ly  
r e s p o n s ib le  fo r  the  i n c r e a s e  in d e e r  m o r ta l i ty  f ro m  the m ild  w in te r s  
of 1976 and 1977. W in te r  l o s s e s  a r e  d i r e c t ly  r e l a t e d  to w in te r  
s e v e r i ty  and p o o r  n u tr i t io n ,  and  the  w in te r  ra n g e  is not p r e s e n t ly  
c ap a b le  of su p p o r t in g  the  c u r r e n t  po pu la tion  d u r in g  s e v e r e  w in te r s .
No s ig n s  of p o ach in g  w e r e  o b se rv e d  on the  s tu d y  a r e a .  
H o w ev e r ,  poach ing  does o c c u r ,  b o th  on the s u m m e r  and w in te r  r a n g e s ,  
e s p e c ia l ly  a long S ta te  H ighw ay 85 n e a r  Sa lm on  L ake  (J . H avem an , 
p e r s .  c o m m . ).
T ra p p in g  m o r t a l i t i e s  invo lved  one y e a r l in g  and th r e e  faw ns. 
One faw n w as  s t r a n g le d  in  the  n e tt in g  of the  t r a p .  F aw n s  f re q u e n t ly  
got t h e i r  h e a d s  th rou gh  the  4 - in c h  (102-m m ) m e s h  of the  n e tt in g ,  and 
w e r e  unable  to  p u ll  th e m  out a g a in .  T h is  p ro b le m  could  be  so lv e d  by 
u s in g  n e ts  w ith  a s m a l l e r  m e s h .  The o th e r  th r e e  d e e r  w e r e  unable  to 
w a lk  b e c a u s e  of in ju r ie s  to  t h e i r  n e c k s  o r  b a c k s  f r o m  s t ru g g l in g  in the 
t r a p s ,  so  I k i l le d  th e m . C h eck ing  t r a p s  tw ice  r a t h e r  than  once  a day 
e l im in a te d  th is  p ro b le m .
Few  coyote  t r a c k s ,  s c a t s ,  o r  v e r i f i e d  k i l l s  w e re  s e e n  on the  
s tu d y  a r e a  un til  la te  F e b r u a r y  o r  e a r l y  M a rc h  of both  1978 and 1979.
At th o se  t im e s ,  4 -6  co y o te s  a p p a re n t ly  m oved  in to  the  s tu d y  a r e a .
O nly  two v e r i f i e d  coyo te  k i l l s  w e r e  found, both  in  M a rc h  1979; h o w e v e r ,
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r o a d k i l l s  w e re  qu ick ly  s c a v e n g e d  and d e e r  le g s  and l a r g e  p a tc h e s  of 
d e e r  h a i r  w e r e  o c c a s io n a l ly  found w ith  no c a r c a s s  in the  v ic in i ty ,  
in d ic a t in g  coyote  a c t iv i ty .
C oyote  p re d a t io n  did not s e e m  to  be  a s ig n if ic an t  m o r ta l i ty  
f a c to r  on the  s tu d y  a r e a ,  even  to d e e r  s t r e s s e d  by  the  w in te r  c o n d it io n s . 
D u rin g  bo th  w in te r s ,  a t l e a s t  one m o u n ta in  lion  le f t  s ig n s  on 
the  s tu d y  a r e a .  D uring  w in te r  1978, I found s e v e r a l  l ion  t r a c k s  tha t  
w e r e  4.5 in c h e s  (114 m m ) a c r o s s  and one f r e s h  l io n -k i l le d  fawn. In 
F e b r u a r y  1979, a  l ion  w as  s ig h ted  on the  w e s t  s id e  of Salm on L ake  and 
I lo c a te d  two l io n -k i l le d  faw ns n e a r  the  p la c e  w h e re  the  l ion  w as s e e n .  
T r a c k s  a ro u n d  th e s e  k i l l s  w e r e  m u ch  s m a l l e r  than  th o se  I m e a s u r e d  
in  1978. I a ls o  o b s e rv e d  two adu lt does w ith  in ju r ie s  on th e i r  h a m s ,  
a p p a re n t ly  the  r e s u l t  of l io n  a t t a c k s .  H ow ever ,  l ion  p re d a t io n  w as 
not a p r i m a r y  m o r ta l i t y  f a c to r  on the  w in te r  r a n g e .
D e e r  f r e q u e n t ly  c r o s s  Salm on L ak e  and h av e  b e en  se e n  fa l l in g  
th ro u g h  the ic e  and d row ning . T he n u m b e r  of d e e r  lo s t  th is  w ay  each  
w in te r  is  d iff icu lt  to  e s t im a te .  S e v e ra l  h o le s  in the  ice  w e re  o b s e rv e d  
in 1978, but th e r e  w e re  none in 1979.
R o a d k il ls  w e r e  often  p ick e d  up by  coyote  h u n te r s  and t r a p p e r s  
to  be  u se d  as  b a i t  o r  w e r e  q u ick ly  s c a v e n g e d  by  p r e d a t o r s .  T h e r e fo r e ,  
th e  known lo s s e s  of d e e r  w e r e  l e s s  th an  to ta l  l o s s e s  a s  a r e s u l t  of 
c o l l i s io n s  w ith  v e h ic le s .
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B re e d in g  Season
L in e a r  r e g r e s s i o n  d a ta  fo r  k n o w n -ag e  w h i te - ta i le d  d e e r  
f e tu s e s  in d ic a te  th a t  f o r e h e a d - r u m p  len g th  is  one of the  b e s t  s in g le  
p r e d i c to r s  of age  (Short 1970), C hea tum  and  M orton  (1946) o b se rv e d  
th a t  b re e d in g  p eak ed  b e tw een  10 and 16 N o v e m b er  in n o r th e r n  New 
Y o rk  w hile  in so u th e rn  New Y o rk  it p eak ed  f ro m  17 to  23 N o v e m b er .  
T he p e ak  of b re e d in g  b y  a  penned  d e e r  h e r d  in n o r th e r n  M ich igan  w as  
f ro m  16 to  20 N o v e m b e r  (Haugan and D av en p o rt  1950). In s o u th e rn  
I l l in o is  the  p e ak  of y e a r l in g  and adult b re e d in g  o c c u r r e d  f ro m  15 
N o v e m b e r  to  5 D e c e m b e r ,  b e in g  h ig h e s t  d u r in g  22 to  28 N o v em b er ;  
m o s t  faw ns b r e d  4 to  5 w eek s  l a t e r  ( R o s e b e r r y  and K l im s t r a  1970). 
T he  concep tion  d a te s  of d e e r  f r o m  the  Salm on L ake  a r e a ,  d e te rm in e d  
f r o m  da ta  c o l le c te d  by  Ja n k e  (1977) and  m y s e lf ,  in d ic a te s  tha t  the  
p e ak  of b re e d in g  (19 Nov. - 6  D ec. ) i s  c lo s e  to  tha t found in so u th e rn  
I l l in o is .
P h y s io lo g ic a l  C ondition
R in ey  (1955) b r i e f ly  re v ie w e d  the  fa t  m o b il iz a t io n  p h y sio log y  
in m a m m a ls  and th e o r iz e d  th a t ,  in  r u m in a n ts  p a r t i c u l a r ly ,  "fa t can  
b e  taken  a s  a  d i r e c t  m e a s u r e  of the cond ition , r e f le c t in g  the m e ta b o l ic  
le v e l  o r  g ood ness  of p h y s io lo g ic  a d ju s tm e n t  of an a n im a l  w ith  i ts  
e n v iro n m e n t .  " E x p e r im e n ta l  s tu d ie s  (T a b e r  and D asm an n  1958,
T a b e r  et a l .  1959, N e l l is  1964) have  g e n e r a l ly  show n tha t a d eq u a te ly
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n o u r is h e d  d e e r  of bo th  s e x e s  n o r m a l ly  r e d u c e  t h e i r  food in tak e  and 
lo se  a p p re c ia b le  w eigh t d u r in g  w in te r .  H ow ever, S e v e rin g h a u s  and 
C h ea tu m  (1956), r e f e r r i n g  to  w h i te - ta i l e d  d e e r ,  s t a te d  tha t ,  "T he  
id e a  of a n o r m a l  w in te r  w e igh t lo s s  h a s  not been  p ro v e n  to app ly  to 
d e e r  th a t  a r e  on an open r a n g e  w h e re  th e r e  is  an  ad equa te  quan ti ty  
and  q u a li ty  of food. "
T h e  k idney  fa t  index  h a s  b e en  p e rh a p s  th e  m o s t  w id e ly  u sed  
c a r c a s s  fat index  s in c e  R iney  (1955) r e c o m m e n d e d  i ts  u se  (A nderson  
et a l .  1972). It i s ,  h o w e v e r ,  a  h igh ly  v a r i a b le  index  of cond ition . As 
po in ted  out by  A n d e rso n  et a l . , the  k idney  fa t index  and f e m u r  m a r ro w  
fa t  index  m ay  be  u se fu l  in co m b in a t io n  if the  c o l le c t io n  m ethod  
(highway m o r ta l i ty )  in v o lves  l a r g e  n u m b e rs  of o c c a s io n a l ly  dam ag ed  
o r  in co m p le te  c a r c a s s e s .
A lthough m y  s a m p le  s iz e  w as s m a l l ,  a  good c o r r e l a t io n  
e x is te d  be tw een  the am ou n t of k idney  fa t  and the  p e rc e n ta g e  of f e m u r  
m a r r o w  c o m p re s s io n .  T he d e e r  w e re  g e n e r a l ly  in e x c e l le n t  condition  
a t  the  b eg inn ing  of e ac h  w in te r  and d ec l in ed  so m e w h a t  a s  the  w in te r  
p r o g r e s s e d .  C o n s id e r in g  the  cond ition  of the  fa v o re d  b ro w s e  sp e c ie s  
on the s tu dy  a r e a ,  the  d e e r  s u rv iv e d  the  w in te r  in r e m a r k a b ly  good 
cond ition .
F ood  H ab its  and U se of the  W in te r  R ange  
A la r g e  d if fe re n c e  w as  no ted  in the food h a b its  d a ta  g a th e re d  
f r o m  ru m e n  s a m p le s  and th o se  f ro m  b ro w s e  t r a n s e c t s .  T h is  d if fe re n c e
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is  to  be  e x p ec ted , s in c e  ru m e n  a n a ly s is  d e a ls  w ith  a l l  s p e c ie s  ea ten ,  
w h ile  b ro w s e  t r a n s e c t s  only m e a s u r e  the  u se  on c e r t a in  b ro w s e  
s p e c ie s .  Sm ith  and Shandruk  (1979) found tha t  d ie ts  of p ro n g h o rn s  as  
in d ic a te d  by  fo u r  d a ta  s o u r c e s - - r u m e n ,  in te s t in a l  f e c e s ,  s i te  f e c e s ,  
and  u t i l i z a t i o n - - v a r i e d  w ith  ind iv idua l  a n im a ls .  In v iew  of food a v a i l ­
a b i l i ty  and s e le c t io n ,  th is  is  a ls o  an ex p ec te d  r e s u l t .  T hey  no ted  that 
the  two a n im a ls  k i l le d  at e ac h  c o l le c t io n  w e re  in su ff ic ien t  to p ro v id e  an 
ad eq u a te  s a m p le  b e c a u s e  of in d iv idua l  p r e f e r e n c e  and n o n u n ifo rm ity  of 
v e g e ta t io n  on the  s tud y  s i te .  T h is  could  a ls o  be  t ru e  in m y  s tu d y , w ith  
the  co n te n ts  of only fo u r  ru m e n s  an a ly zed .
Ja n k e  (1977) found th a t  g r a s s e s ,  f o r b s ,  and O re g o n  g ra p e  
w e r e  the  p r e f e r r e d  food s p e c ie s  d u r in g  the  w in te r s  of 1976 and 1977. 
H ild eb ran d  (1971) a ls o  o b s e rv e d  a h igh  p e rc e n ta g e  of u se  of O regon  
g ra p e  d u r in g  the  w in te r  of 1970. All of th o se  w in te r s  w e r e  d e s c r ib e d  
a s  m ild  w ith  below  a v e ra g e  snow fa ll .  D u ring  the  w in te r s  of 1978 and 
1979, w ith  abundant snow fall ,  O reg o n  g ra p e ,  a s  w e ll  a s  m o s t  g r a s s e s  
and f o rb s ,  w e r e  b e n e a th  the  snow fo r  m o s t  of the  w in te r .
D isc u s s io n  of the  p r e f e r e n c e  o r  avo idance  of a  p lan t  s p e c ie s  
f o r  w hich  th e r e  is  not a s ig n if ic a n t  d if fe re n c e  b e tw een  the  m e a n  p e rc e n t  
l e a d e r s  p r e s e n t  and the m e a n  p e rc e n t  l e a d e r s  b ro w s e d  is  im p o s s ib le .  
T h is  is  the  c a s e  fo r  a l l  bu t t h r e e  p lan t  s p e c ie s  on the  t r a n s e c t s  an a ly zed .  
A p o s i t iv e  d if fe re n c e  e x is ts  be tw een  th o se  v a lu e s  fo r  s e r v i c e b e r r y ,  
in d ic a t in g  a  p r e f e r e n c e  b y  d e e r  f o r  th is  s p e c ie s .  A n e g a t iv e  r e la t io n s h ip
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b e tw een  the  two m e a n s  e x is t s  fo r  D o u g la s - f i r ,  in d ic a t in g  an avo idance  
of th is  s p e c ie s  w hen o th e r s  a r e  a v a i la b le  in su f f ic ie n t  q u a n ti t ie s  fo r  
d e e r  s u rv iv a l .  The fa c t  th a t  a  h igh  p e rc e n ta g e  of D o u g la s - f i r  e x is te d  
in the fo u r  r u m e n s  e x am in e d  in d ic a te s  th a t  not enough of the  p r e f e r r e d  
s p e c ie s  w e r e  a v a i la b le  to  th e  d e e r  d u r in g  the  l a s t  two w in te r s  and they  
w e r e  re ly in g  on l e s s  p r e f e r r e d ,  and even n o r m a l ly  avo ided , p la n ts .
W hen o c c a s io n a l  o b s e rv a t io n  of d e e r  feed in g  and g e n e ra l  
im p r e s s io n s  of the  h e r d ' s  food h a b its  a r e  added  to  the  da ta  f ro m  ru m e n  
a n a ly s is  and b ro w s e  t r a n s e c t s ,  I f e e l  th a t  b ro w s e ,  bo th  c o n ife rs  and 
s h r u b s ,  a r e  u sed  m o s t  f r e q u e n t ly  d u r in g  h a r s h  w in te r s .  U se w as 
h ig h e s t  fo r  D o u g la s - f i r ,  c h o k e c h e r ry ,  s e r v i c e b e r r y ,  and Rocky 
M ounta in  m a p le .  G r a s s e s  and fo rb s  w e r e  p r e f e r r e d  w h e re  a v a i la b le .  
S n o w b erry  w as  se ld o m  u se d .  C o n ife r s  tha t b ro k e  and  f e l l  und er  the 
w e igh t of the  snow w e r e  s t r ip p e d  of th e i r  n e e d le s  w ith in  48 h o u r s .
T he d e e r  on the  s tu d y  a r e a  a p p a re n t ly  fed  on c o n ife ro u s  and deciduous 
b ro w s e  out of n e c e s s i ty ,  not by  ch o ice .
T he th e o r e t i c a l  b a s i s  fo r  the  age and  fo rm  c la s s  s u rv e y  
m e th o d  is  th a t  the  d is t r ib u t io n  and t r e n d  of p la n ts  in v a r io u s  condition  
c l a s s e s  a d eq u a te ly  m e a s u r e s  fo ra g e  cond it ions  and r e f l e c t s  u t i l iz a tio n ,  
o r  l e a d e r  u se ,  d u r in g  the  p re v io u s  y e a r ( s ) .  A f u r t h e r  a s su m p t io n  of 
th is  m e th o d  is  th a t  u t i l iz a t io n  and  condition  of key  b ro w s e  s p e c ie s  on 
k ey  w in te r  r a n g e  a r e a s  in d ic a te  g e n e ra l  ra n g e  con d it io ns  fo r  the  
b ro w s in g  a n im a l  s p e c ie s  p r e s e n t .
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T h e r e  a r e  s e v e r a l  p ro b le m s  w ith  th is  m eth o d  and i ts  u n d e r ­
ly ing  a s s u m p t io n s .  C la s s i f ic a t io n  of p la n ts  by  age and fo rm  is  h igh ly  
su b je c t iv e  and th e r e  can  be  a w ide  ra n g e  be tw een  ind iv idua l p e rc e p t io n s  
of the  v a r io u s  c l a s s e s .  M ack ie  (1075) po in ted  out th a t  Lhe d e g re e  of 
hedg ing  on s ix  p lan t  s p e c ie s  ( includ ing  the  th r e e  th a t  I m e a s u re d )  w as  
r e l a t i v e ly  in s e n s i t iv e  to  ch an g es  in b ro w s in g  p r e s s u r e  once the  p lan ts  
had  b e c o m e  s e v e r e ly  hedged . He a l s o  found th a t  age  c l a s s e s ,  e s p e c ia l ly  
the  p e rc e n ta g e  of p la n ts  c l a s s i f i e d  a s  d e ca d en t ,  w e r e  e i th e r  in s e n s i t iv e  
o r  v a r i a b ly  s e n s i t iv e  to  b ro w s in g  o v e r  s h o r t  o r  long p e r io d s  of t im e .  
L o n n e r  (1972) p ro v e d  th a t  age  c l a s s e s ,  a s  r a t e d  by  th is  m etho d , do not 
r e f l e c t  c h ro n o lo g ic a l  a g es  of b ro w s e  p la n ts .  D e sp ite  i ts  l im i ta t io n s ,  
the  k ey  b ro w s e  s u rv e y  m e th o d  is  u se fu l  in a q u a l i ta t iv e  a s s e s s m e n t  of 
the  b ro w s e  p la n ts  s a m p le d .  W ith su c h  a h igh  p e rc e n ta g e  of p la n ts  in the  
h e a v i ly  h edged  c la s s i f i c a t io n  on m y  s tudy  a r e a ,  the  p lan ts  have  
o b v iously  been  h e a v i ly  u se d  fo r  s e v e r a l  y e a r s .  T he h igh  m e a n  . 
p e rc e n ta g e  of d ecaden t p la n ts  (36) c o m p a re d  to  young p la n ts  (7) 
in d ic a te s  th a t  p la n ts  a r e  dying f a s t e r  than  th ey  a r e  b e in g  r e p la c e d .
T he c e n te r  p o r t io n s  of m an y  p la n ts ,  e s p e c ia l ly  s e r v i c e b e r r y  
and R ocky  M ountain  m a p le ,  have  g ro w n  beyond the  r e a c h  of d e e r  and 
c o n seq u e n tly  the  u se  on a v a i la b le  l e a d e r s  would be  h ig h e r  than  the  u se  
on to ta l  l e a d e r s .
C lipp ing  s tu d ie s  have  b e en  done o v e r  p e r io d s  of s e v e r a l  y e a r s  
to  d e te r m in e  the e f fe c ts  of b ro w s in g  on s e v e r a l  p lan t  s p e c ie s .  In
C o lo ra d o ,  S h ep h a rd  (1971) found tha t  s e r v i c e b e r r y  could  w ith s tan d  
m an y  y e a r s  of in te r m i t t e n t ,  s e v e r e  u se  w ithout a p p re c ia b le  re d u c t io n  
in b ro w s e  y ie ld  o r  d ie -o f f .  In fa c t ,  o c c a s io n a l ly  s e v e r e  use  would 
l ik e ly  b e n e f i t  o v e r - a g e  s e r v i c e b e r r y  by  inducing  sp ro u t in g  f ro m  the 
g rou nd  and by  keep ing  the  p la n ts  f r o m  grow ing  out of b ig  gam e  r e a c h .  
R e s u l ts  of the  s tu d y  s u g g e s t  th a t  up to  60% ann ua l u se  of s e r v i c e ­
b e r r y  CAG s te m s  1 c e n t im e te r  o r  m o r e  in leng th  by  g a m e  would be 
b e n e f ic ia l ,  bu t th a t  s u s ta in e d  u se  of 80% o r  m o r e ,  o r  su s ta in e d  u se  
of PYG as  w e ll  a s  CAG, w ould be  h a rm fu l  and would ev en tu a l ly  k i l l  
the  p la n ts .
A s i m i l a r  s tu d y  in  W isco n s in ,  r e p o r t e d  by  A ldous (1952) 
show ed  th a t  the h e a v ie r  the  u sa g e  of CAG on m o u n ta in  m ap le  (A c e r  
s p ic a tu m ), the  b e t t e r  it  p ro d u c e d  (by w eigh t) . No a t te m p t  w as  m ad e  
to m e a s u r e  p ro d u c t io n  a f t e r  c lipp ing  PYG as  w e ll  a s  CAG. H ow ever, 
the  s p e c ie s  w as  s t i l l  p ro d u c in g  w e ll  a f te r  h e av y  u sa g e  by  d e e r  fo r  o v e r  
20 y e a r s .
A m o r e  in te n s iv e  s tu d y  would be  n e ed e d  to d i s c u s s  q u a n t i t a ­
t iv e ly  the  b ro w s e  p ro d u c t io n  on the s tudy  a r e a  a t Salm on L ake . My 
g e n e r a l  im p r e s s io n  is  tha t  the  b ro w s e  s p e c ie s  sa m p le d  a r e  h e av ily  
u se d  d u r in g  m o s t  w in te r s  and a r e  on a dow nw ard  t r e n d .  How im p o r ta n t  
th is  is  to  the  d e e r ,  in l ig h t  of the  food h a b its  a n a ly s i s ,  is  d e b a tab le .
S u m m e r  D is t r ib u t io n  
S u m m e rin g  d e e r  w e re  lo c a te d  in v i r tu a l ly  a l l  h a b ita t  types  
p r e s e n t ,  on s e v e r a l  a s p e c t s  and s lo p e s ,  and at w id e ly  v a ry in g  a l t i tu d e s .  
T h is  b ro a d  ra n g e  of u se , in con junc tio n  w ith  the r e l a t iv e ly  s m a l l  
s a m p le  ob ta ined , p r e c lu d e s  a q u a n ti ta t iv e  a s s e s s m e n t  of h a b ita t  
p r e f e r e n c e .
T he only h a b i ta t  f e a tu r e  th a t  I r e c o g n iz e d  a s  com m o n  to  m o s t  
o r  a l l  s u m m e r  ho m e  r a n g e s  and s ig h t in g s  w as  a  p ro x im i ty  to  la k e s ,  
pon ds , s t r e a m s ,  o r  s m a l l  s p r in g s .  O th e rs  have  no ted  th is  r e l a t i o n ­
sh ip  and have a t t r ib u te d  it to  the  p r e s e n c e  of su c c u le n t  p lan ts  n e a r  
w e tlan d  a r e a s  (T ow nsend and S m ith  1933, S ev e rin g h a u s  and C hea tum  
1956, J .  M und inger, p e r s .  c o m m .) .
C H A PT E R  V
MANAGEM ENT RECOM M ENDATIONS
1) R e co m m e n d a tio n :  T hat e i t h e r - s e x  hun ting , r e - i n s t i tu t e d  
in fa l l  of 1979, be  expanded  to  h a r v e s t  m o r e  of th e  b re e d in g  population,,
R a tio n a le :  Only  f a i r  faw n s u r v iv a l  and m o d e r a te  to  h igh  w in te r  
m o r ta l i t y  in d ic a te  th a t  the  n u m b e r  of d e e r  w in te r in g  n e a r  Salm on L ake  
is  in e x c e s s  of the  c a r r y in g  c a p a c i ty  of the  w in te r  r a n g e .  T h is  h a s  
r e s u l t e d  in d e g e n e ra t io n  of the  ra n g e ,  lo w e r  c a r r y in g  c a p a c i ty ,  and 
s m a l l e r  d e e r  h e r d s .  T he  f i r s t  s te p  in h a b i ta t  im p ro v e m e n t  is  ad eq u a te  
d e e r  h e r d  c o n tro l .  A r e d u c t io n  of the  b re e d in g  s e g m e n t  of the  p o p u la ­
t io n  would  a llow  a n a tu r a l  r e g e n e r a t io n  of the  b ro w s e  s p e c ie s  by 
a llow ing  b a s a l  s p r o u ts  to g row . T h is  shou ld  r e s u l t  in a  b e t t e r  d e e r  
w in te r  r a n g e ,  a h e a l th i e r  h e rd ,  and in c r e a s e d  p ro d u c t iv i ty  and 
s u rv iv a l .
2) R e c o m m e n d a tio n :  Log o r  b u rn  p a r t s  of the  w in te r  r a n g e  
to  i n c r e a s e  s e r a i  s t a g e s  of v e g e ta t io n  and im p ro v e  the  food su p p ly  fo r  
d e e r .
R a tio n a le :  M an ipu la tion  of the  h a b i ta t  is  a n o th e r  so lu t io n  to 
the  p ro b le m  of d e e r  o v e r -p o p u la t io n  on the w in te r  ra n g e  and shou ld  be 
done in  con junc tion  w ith  the  i n c r e a s e d  d e e r  h a r v e s t .  U su a l ly  the
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opening  up of m a tu r e  f o r e s t  by  f i r e  and logging  h a s  b e n e f i t te d  b ig  gam e 
a n im a ls  (P en g e lly  1961). Logging often  c a u s e s  an in c r e a s e  in sh ru b  
d iv e r s i ty  and d e n s i ty  (R egelin  et a l .  1974). T h inn ing  of m a tu r e  t im b e r  
on so u th w e s t  e x p o s u re s  a d ja c e n t  to a r e a s  w ith  d en se  o v e r s to r y  c o v e r  
cou ld  be  b e n e f ic ia l  to  the  d e e r  h e rd .  K ru l l  (1964) b e l ie v e d  th a t  d u r in g  
the  s e v e r e  w e a th e r  of m id w in te r*  d e e r  m ove  in to  uncut a r e a s  b e c a u se  
of the  s h e l t e r  th ey  p ro v id e ,  but p r i o r  to  and a f t e r  th is  t im e ,  u se  w as  
g r e a t e r  on cut a r e a s  w h e re  food w as  m o r e  p le n t ifu l .  H ild eb ran d  (1971) 
found l i t t l e  o r  no w h i te - ta i l e d  d e e r  u se  on l a r g e  c le a r c u t  a r e a s  in the 
Swan V a lle y  excep t on so u th w e s t  s lo p e s  in la te  w in te r  o r  e a r ly  s p r in g .  
T h o se  a r e a s  w e r e  s n o w - f re e  b e fo re  the  r e m a in in g  p o r t io n  of the  v a l le y .  
D e e r  u se  on so u th w e s t - fa c in g  s lo p e s  on m y  s tu d y  a r e a  s e e m s  to  follow 
the  s a m e  p a t t e r n  and th e s e  a r e a s  could  be  e s p e c ia l ly  im p o r ta n t  s o u r c e s  
of food d u r in g  a long o r  c o n tin u a l ly  s e v e r e  w in te r .  T he logged  a r e a s  
shou ld  be  on s lo p e s  r a t h e r  than  f la t  a r e a s  w h e re  snow a c c u m u la t io n  is  
g r e a t e r .  H ow ever, su c h  logging  p r a c t i c e s  m a y  not be  p ro f i ta b le  to  the  
la n d o w n e rs .
P r e s c r i b e d  b u rn in g  a l s o  a f fe c ts  d e e r  h a b i ta t .  It im p ro v e s  the  
p a la ta b i l i ty  and n u t r i t io n  of fo ra g e  and c a u s e s  b ro w s e  p la n ts  to  r e s p r o u t  
c lo s e  to  the  g ro u n d , w ith in  r e a c h  of d e e r  (H alls  1978), F i r e  a ls o  
f a v o r s  the g row th  of m a n y  h e rb a c e o u s  p la n ts ,  m o s t  of w hich  a r e  ea ten  
by  d e e r .  T h is  new g ro w th  w ould  be  u n a v a ila b le  to  d e e r  fo r  a few y e a r s ,  
e s p e c ia l ly  d u r in g  s e v e r e  w in te r s ,  when the  p la n ts  would be  sn o w -c o v e re d .
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H o w ever ,  a s  po in ted  out by  P e n g e l ly  (1961), " the  f e r t i l i z in g  e ffec t of a 
s in g le  l ig h t  b u rn  c r e a t e s  a  v e r y  f a v o ra b le  m ix tu r e  of p r e f e r r e d  fo ra g e  
s p e c ie s  fo r  w h i te - ta i l e d  d e e r  fo r  a p e r io d  of 5 to  30 y e a r s .  n
S e v e ra l  f a c to r s  n e ed  to  be in v e s t ig a te d  b e fo re  in it ia t in g  a 
p r e s c r i b e d  b u rn  on the  s tu d y  a r e a :  p lan t c o m m u n ity  c o m p o s it io n ,  
s e a s o n ,  w e a th e r ,  to p o g rap h y , in te n s i ty  of the  b u rn ,  and f i r e  f r e q u e n c y .  
S o u th -fac in g  s lo p e s  have  good b r o w s e  l e a d e r  p rodu c tion ;  h o w e v e r ,  
m a n y  p la n ts  a r e  h e a v i ly  hedged  and d ecad en t .  A c o n tro l le d  b u rn  could  
s t im u la te  r e s p r o u t in g  f ro m  the  b a s e  of the  p la n ts ,  o r ,  s in c e  the  v ig o r  
of m an y  of th e s e  p la n ts  is  low , a c o n tro l le d  b u rn  could  k i l l  th e m . If 
the  b u rn  s t im u la te s  r e s p r o u t in g ,  th is  m ig h t  r e s u l t  in a c o n c e n tra t io n  
of d e e r  on the  new ly  b u rn e d  a r e a s ,  a llow ing  a r e ju v e n a t io n  of l e s s  
p ro d u c t iv e  a r e a s  of the  w in te r  r a n g e  and a p o s s ib le  d e s t ru c t io n  of new 
f o ra g e  on the b u rn e d  a r e a s .
3) R e co m m e n d a tio n :  Save ja w s  of a l l  m a r k e d  d e e r  th a t  com e 
th ro u g h  check ing  s ta t io n s  d u r in g  hun ting  s e a s o n s .
R a tio n a le :  R. J a n s  on ( p e r s .  c o m m . ) does not b e l ie v e  th a t  
too th  r e p la c e m e n t  in w e s t e r n  M ontana  w h i te - ta i l e d  d e e r  fo llow s the 
s a m e  sc h e d u le  a s  tha t  found in New Y o rk  (S ev erin g h au s  1949) o r  
M ich igan  (Ryel et a l .  1961).
C o lle c t io n  of jaw s  f r o m  kn o w n -ag e , m a r k e d  a n im a ls  would 
p ro v id e  ev id en ce  to su p p o r t  o r  r e f u te  th is  h y p o th e s is .
C H A PT E R  VI
SUMMARY
F r o m  D e c e m b e r  1978 th ro u g h  S e p te m b e r  1979, an e co lo g ic a l  
s tu d y  of w h i te - ta i l e d  d e e r  w a s  conducted  in the  C le a r w a te r  R iv e r  
D ra in a g e  of w e s te r n  Montana* The o b je c t iv e s  w e re  to  a n a ly ze  p o p u la ­
t io n  c h a r a c t e r i s t i c s ,  w in te r  food h a b i ts ,  w in te r  ra n g e  cond ition , and 
s u m m e r  d is t r ib u t io n  of the  w h i te - ta i l e d  d e e r  h e rd  th a t  w in te r s  n e a r  
Sa lm on  L ak e .
A n a ly se s  of p o p u la tion  c h a r a c t e r i s t i c s  inc luded  e s t im a t io n  of 
to ta l  n u m b e r s ,  s e x  and age  r a t i o s ,  m o r ta l i ty ,  b re e d in g  se a s o n ,  
p h y s io lo g ic a l  cond ition , and p h y s ic a l  m e a s u r e m e n t s .  W h ite ta i l  n u m b e rs  
w e re  e s t im a te d  a t 400 to 550 on the  7.4 s q u a r e  m ile  (19 km ^) s tu d y  
a r e a  o r  54 to  75 d e e r / s q u a r e  m i le  (21 to  2 9 d e e r / k m 2 ) 0 AdulUfawn 
r a t i o s  fo r  1978 and 1979 w e r e  100:48 and 100:51, r e s p e c t iv e ly ,  
in d ic a t in g  good faw n s u r v iv a l .  The adu lt  and y e a r l in g  m a le : f e m a le  
r a t i o  fo r  D e c e m b e r  1979 w as 23:100.
T he m a jo r  m o r ta l i t y  f a c to r  w as  h u n te r  h a r v e s t .  B e tw een  10% 
and  20% of the  p o p u la tio n  w as  h a r v e s te d  each  y e a r .  W in te r  m o r ta l i ty  
w as m o d e r a te  in 1978 and  f a i r l y  h igh  in 1979. P re d a t io n  w as not a 
s ig n if ic a n t  f a c to r  in d e e r  m o r ta l i ty  d u r in g  w in te r .
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All ad u lt  and y e a r l in g  d oes  ex am in ed  w e r e  p re g n a n t ,  a s  w as 
one fawn. One 5 .5 - y e a r - o ld  doe w as  c a r r y in g  th r e e  f e tu s e s .  The 
con cep tion  d a te s  of 14 f e tu s e s  r a n g e d  f r o m  19 N o v e m b e r  to 6 
D e c e m b e r .
M ost adult d e e r  su rv iv e d  the  w in te r s  in good cond ition , but 
one ad u lt  and two faw ns show ed  s ig n s  of m a ln u t r i t io n .
A n a ly se s  of food h a b i ts  in d ic a te d  th a t  c o n ife ro u s  and dec iduous 
b ro w s e  w as m o s t  f r e q u e n t ly  u se d .  S p ec ie s  r e c e iv in g  the  g r e a t e s t  u se  
w e r e  D o u g la s - f i r ,  c h o k e c h e r r y ,  s e r v i c e b e r r y ,  and R ocky  M ountain 
m a p le .
M ost of the w h i t e - t a i l e d  d e e r  w in te r in g  n e a r  Salm on L ake  
m ig r a te d  n o r th  o r  n o r th w e s t  d u r in g  the  s u m m e r .  D e e r  w e re  found in 
a l l  s ix  m a jo r  h a b i ta t  ty p e s  p r e s e n t  on the s u m m e r  r a n g e  (D o u g la s - f i r / 
d w a rf  h u c k le b e r ry ,  D ouglas - f i r / p i n e g r a s s ,  D o u g la s - f i r /b lu e  
h u c k le b e r ry ,  D o u g la s - f i r / s n o w b e r r y ,  Subalp ine  f i r / m e n z i e s i a ,  and 
Subalp ine  f i r / b e a r g r a s s ) .  The only  com m on  f a c to r  in s u m m e r  h om e  
ra n g e  s e le c t io n s  s e e m e d  to be  the  p r e s e n c e  of a w a te r  supp ly , w ith  
a s s o c ia t e d  su c c u le n t  v e g e ta t io n .
The d e e r  p o pu la tion  ex ce ed e d  the  p r e s e n t  c a r r y in g  c a p a c i ty  of 
the  w in te r  r a n g e .  T h is  p r o b le m  can  be so lv e d  in two w ays: m a n ip u la ­
tion  of d e e r  n u m b e r s  a n d /o r  m a n ip u la t io n  of th e  h a b i ta t .  The f e a s ib i l i ty  
of bo th  of th e s e  op tions sh o u ld  be  e x am in ed .
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LOCATION O F  BROWSE TRANSECTS
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A P PE N D IX  II
D ESCR IPTIO N  O F  T O PO -C O V E R  T Y PE S 
ON TH E STUDY AREA"
T o p o g rap h y O v e r s to r y
M ean % 
canopy  
c o v e r^ N u m b er
R idgetop d e n se 1
in te r m e d ia te 2
open 3
N o r th - fa c in g d e n se .693 4
S ou th -fac ing d e n se .540 5
in te r m e d ia te 6
open 7
E a s t - f a c in g d e n se .476 8
in te rm e d ia te 9
W e s t- fa c in g d e n se .550 10
in te r m e d ia te .375 11
open 12
L ow land d e n se 13
in te r m e d ia te .439 14
open 15
K e t t le -d o m e d e n se 16
in te rm e d ia te .441 17
YF r o m  Ja n k e  (1977). 
^ Ja n k e ,  p e r s .  c o m m .
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A P P E N D IX  III
DESCRIPTIO N O F  MARKED DEER NOT R ECO V ERED
BY JU N E 1979
D e e r  E a r  tag  C a p tu re
no. no . Sex Age C o l la r  d e s c r ip t io n  date
1 A3902 
A3 903
9 adult r a d io  ch. 9.2, r e d  and yellow 1/76
3 A3910
A3911
9 adu lt r a d io  ch. 12.2 5, b row n  and  yellow 1/76
5 A3 912 
A3 92 5
cf fawn b lue  w / w h ite  Y 's 1 /76
6 A3908
A3909
d* adu lt b lue  w /  w h ite  c h e v ro n s 1 /76
8 A3916
A3917
? adu lt b lue  w / w h ite  H  's 2 /7 6
12 A3 92 6 
A3 92 7
9 faw n blue  w /  w h ite  X 's 2 /7 6
13 A3 92 8 
A3 92 9
cT fawn blue  w / w h ite  h o r i z .  s t r ip e 2 /7 6
14 A3930
A3931
9 adu lt r a d io  ch. 2 .22 , r e d 2 /7 6
15 A3932
A3933
9 adult r a d io  ch. 7.18, b lue  and  w hite 2 /7 6
16 A3934 
A3 935
9 faw n b lue  w / w h ite  s t a g g e r e d  do ts 2 /7 6
17 A3936 
A3 937
? adu lt r a d io  ch. 7.48, r e d ,  w h ite ,  and 
b lue
2 /7 6
18 A3938
A3939
9 fawn b lue  w / w h ite  j J ^ rs 2 /7 6
20 A3 942 
A3943
cT adu lt b lu e  w / w hite  fK  ’s 2 /7 6
21 A3 944 
A3 945
9 adult b lue  w /  w h ite  8 's 2 /7 6
26 A3954
A3955
cf fawn b lue  w / w h ite  dots 2 /76
55
56
A ppendix  III (continued)
D e e r
no.
E a r  tag  
no. Sex Age C o l la r  d e s c r ip t io n
C a p tu re
da te
27 A3 956 
A3957
? adu lt b lue  w /  w hite  2 's 3 /76
28 A3958
A3959
9 fawn b lue  w / w hite  v e r t i c a l  b a r s 3 /76
29 A3 960 
A3961
9 adult b lue  w / w h ite  d e l ta s 3 /76
31 A3 964 
A3965
9 adu lt w h ite  w /  b la c k  do ts 3 /76
32 A3966
A3967
9 adu lt w h ite  w /  b la c k  do ts  and h o r iz .  b a r s 3 /76
33 A3968
A3969
9 fawn w h ite  w / b la c k  v e r t i c a l  and h o r iz .  
b a r s
3 /76
35 A3972
A3973
9 adu lt w h ite  w / b la c k  c h e v ro n s 3 /76
36 A4000
A3974
cf adu lt b lue  w /  w h ite  squ igg le 3 /76
37 A3976
A3977
9 faw n w hite  w / b la c k  7 's 3 /76
38 A3978
A3979
9 adult w h ite  w /  b la c k  s 3 /76
39 A3980
A3981
9 adu lt w h ite  w / b la c k  J J ' s 3 /76
40 A3982
A3983
9 adult r a d io  ch. 11, b lue  and yellow 3/76
41 A3 984 
A3985
9 adu lt r a d io  ch. 2 .45 , yellow 3 /76
42 A3986
A3987
9 fawn w hite  w / b la c k  sq u ig g le 3 /76
44 A3990
A3991
9 adu lt w h ite  w / b la c k  X 's 4 /7 6
47 A3994
A3995
cf adu lt yellow  w /  b lac k  d e l ta s 1 /77
48 A3996
A3997
9 adu lt yellow  w / b la c k  do ts 1 /77
49 A3301
A3302
cf faw n yellow  w / b la c k  squ igg le 2 /7 7
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A ppendix  III (continued)
D e e r
no.
E a r  tag  
no. Sex Age C o l la r  d e s c r ip t io n
C a p tu re
date
50 A3303
A3304
c f fawn yellow  w /  b lac k  H 's 2 /7 7
51 A3305
A3306
c f adult ye llow  w / b lac k  s ta g g e r e d  dots 2 /77
52 A3307
A3308
9 adu lt ye llow  w /  b la c k  c h e v ro n s 2 /7 7
54 A3311
A3312
c f faw n ye llow  w /  b lac k  X 's 2 /7 7
55 A3313
A3314
9 adu lt ye llow  w / b la c k  B i ’s 12 /77
56 A3319
A3320
9 adult w h ite  w /  b la c k  's 12/77
57 A3321
A3322
9 fawn w hite  w /  b la c k  H f ' s 1 /78
58 A3323
A3324
9 fawn ye llow  w / b la c k  l ^ ' s 1 /78
59 A3326
A3327
9 adult ye llow  w /  b lac k  Y 's 1 /78
60 A3330
A3329
9 adu lt ye llow  w / b lac k  8 fs 1 /78
61 A3315
A3316
9 fawn yellow  w / b la c k  2*s 1 /78
62 A3331
A3332
9 adult b lue  w /  w h ite  J / 1 's 1 /78
63 A3333
A3334
9 adu lt b lue  w /  w h ite  m / m ' s 1/78
64 A3335
A3336
9 adult r a d io  ch. 9, yellow  and w hite 1 /78
65 A3348
A3349
9 fawn yellow  w /  b la c k  fs 2 /7 8
68 A3338
A3339
cf faw n ye llow  w / b la c k  #  |  9  's 2 /7 8
69 A3340
A3341
9 adu lt w h ite  w /  b la c k  s ta g g e r e d  do ts 2 /7 8
71 A3352
A3353
9 fawn yellow  w / b la c k  v e r t i c a l  b a r s 2 /7 8
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A ppendix  III (continued)
D e e r
no.
E a r  tag  
no. Sex Age C o l la r  d e s c r ip t io n
C a p tu re
date
73 None ? adu lt w hite  w / b la c k  + 's 2 /7 8
75 None 9 adult r a d io  ch. 10, r e d  and yeilow 3 /78
77 None ? fawn w hite  w / b la c k  |  / §  's 3 /7 8
78 A3376
A3377
9 adu lt g r e e n  w /  w h ite  X 's 1 /79
79 A3378
A3379
? adu lt yellow  w /  b lac k  h o r i z .  s t r i p e 1 /79
80 A3380
A3381
? adult w h ite  w / b la c k  v e r t i c a l  b a r s 1 /79
81 A3382
A3383
? adult w h ite  w / b la c k  mmfmam's 1 /79
82 A3393
A3394
cT adu lt yellow  w / b la c k  1 /  |  's 1 /79
83 A3384
A3385
? fawn g re e n  w /  w h ite  B ' s 1 /7 9
85 A3388
A3389
cT faw n yellow  w / b la c k  # J # ' s 1 /79
86 A3390
A3391
cf adult none 1 /79
89 A3399
A3400
9 adult g r e e n  w / w h ite  v e r t i c a l  b a r s 1 /79
91 A5951
A5952
? adu lt g re e n  w / w h ite  d iam on ds 1 /79
92 A3361
A3362
9 adult g r e e n  w /  w h ite  Y 's 1 /79
94 A5955
A5956
? adu lt g r e e n  w / w h ite  's 1 /79
96 A5 95 9 
A5960
? adu lt g re e n  w /  w h ite  7 's 1 /79
98 A5963
A5964
? adult g r e e n  w / w h ite  + 's 1 /79
99 A5965
A5966
? fawn g re e n  w /  w h ite  8 ’s 1 /79
100 A5967
A5968
? adu lt w h ite  w /  b la c k  B  's 1 /79
102 A5973
A5974
cf adu lt g r e e n  w / w hite  #  |  0 *s 1 /7 9
A ppendix  III (continued)
D e e r
no.
E a r  tag  
no. Sex Age C o l la r  d e s c r ip t io n
C a p tu re
da te
103 A5971
A5972
? adu lt g r e e n  w / w hite  h o r i z .  s t r ip e 1 /79
104 A5976
A5977
? faw n g r e e n  w / w h ite  2 's 1 /7 9
105 A5978
A5979
? adu lt g r e e n  w / w hite  d iagon a l b a r s 1 /79
106 A5980
A5981
? adu lt g r e e n  w /  w h ite  sq u ig g le 1 /79
107 A5982
A5983
9 faw n g r e e n  w /  w h i te 'J  ■ ■ J ' s 1 /79
108 A5984
A5985
? adult g r e e n  w / w hite  H 's 1 /79
110 A5975 cf adu lt g r e e n  w / w h ite  c h e v ro n s 1 /79
111 A5988
A5989
cf adu lt g r e e n  w / w h ite  s ta g g e re d  do ts 1 /79
112 A5990
A5991
? adu lt g r e e n  w / w hite  V ’s 2 /7 9
113 A5992
A5993
cf fawn w h ite  w /  r e d  7 's 2 /7 9
114 A5994
A5995
? fawn w h ite  w /  r e d  + ' s 2 /7 9
116 A5998
A5999
cf fawn w h ite  w / r e d  P ' s 2 /7 9
117 A3347
A3350
$ faw n w h ite  w / r e d  h o r iz .  s t r i p e 2 /7 9
118 A3365
A3366
cf faw n w hite  w /  r e d  JH 's 2 /7 9
120 A3364
A3379
$ adu lt w h ite  w / r e d  v e r t i c a l  b a r s 2 /7 9
121 A5926
A5927
cf faw n w hite  w /  r e d  / • / ’s 2 /7 9
122 A5928
A5929
cf fawn w h ite  w / r e d  T 's 2 /7 9
123 A5930
A5931
9 adu lt w h ite  w ith  r e d  dots 2 /7 9
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A ppendix  III (continued)
D e e r  E a r  tag  C a p tu re
no. no . Sex Age C o l la r  d e s c r ip t io n  da te
125 A5934
A5935
9 fawn w hite  w /  r e d  d iagona l b a r s 3 /7 9
126 A5936
A5937
9 fawn w hite  w /  r e d  d iam ond s 3 /7 9
127 A5938
A5939
9 adu lt w h ite  w /  r e d  V 's 3 /7 9
129 A5944
A5945
9 adult w h ite  w / r e d  H 's 3 /7 9
A P P E N D IX  IV
PHYSICAL M EASUREM ENTS O F W H IT E -T A IL E D  DEER 
T R A P P E D  OR K IL LE D  IN 1978
Age
(y e a rs ) Date
W e igh ts  
pounds (kg) C h e s t
g i r th
(cm )
Hind
foot
(cm)
T o ta l  
1 cngth 
(cm)Hog d r e s s e d L ive
F e m a l e s  2.5 21 Dec 93* (42.3) 111 (50.5) 90.5 43.6 132.1
3.5 23 Dec 123 (55.9) 146 (66.4) 96.5 49.0 151.4
7 + 18 Ja n 101* (45.9) 120 (54.5) 93.5 47.0 134.9
0.5 19 Ja n 60*' (27.3) 72 (32.7) 74.9 43.4 120.1
0.5 3 F e b - - - - 72.4 40.9 103.9
2.5 3 F e b 78* (35.5) 93 (42.3) 83.1 46.5 131.6
3.5 6 F e b 95 (43.2) 127 (57.7) 95.0 46.0 134.1
0.5 6 F e b 40* (18.2) 58 (26.4) 58.9 38.1 100.1
0.5 7 F e b - - 41.2 101.3
4.5 7 F e b 88.7 47.6 155.4
3.5 7 F e b 99* (45.0) 118 (53.6) 90.4 49.0 153.1
1.5 12 F eb - - _ _ - -
0.5 18 F e b 55 (25.0) 66 (30.0) 76,9 43.0 120.4
M ales 0.5 19 J a n 73.6 43.1 120.6
0.5 1 F e b 69* (31.4) 83 (37.7) 75.9 43.4 121.9
1.5 10 F e b 126* (57.3) 150 (68.2) 96.5 48.7 154.4
 1 . , , _ (live  w eigh t)  - 2 .20 „ _D r e s s e d  w eigh t = -----------1"' 170------------ * f r o m  R o s e b e r r y  and
K l im s t r a  (1975).
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A P PE N D IX  V
PHYSICAL M EASUREM ENTS O F W H IT E -T A IL E D  DEER 
T R A P P E D  OR K IL L E D  IN 1979
Age
(y e a rs ) D ate
W eight 
pounds (kg) C h e s t
g i r th
(cm)
Hind
foot
(cm)
T o ta l
leng th
(cm)Hog d r e s s e d L ive
F e m a le s  4.5 5 Ja n 90* (40.9) 108 (49.1) 92.5 43.9 153.9
3.5 7 Ja n 101 (45.9) 128 (58.2) 94.9 45.9 144.0
0.5 9 Ja n 69* (31.4) 83 (37.7) 69.3 41.6 118.6
3.5 14 Ja n - - 81.6 43.9 125.4
5.5 17 Ja n 109* (49.5) 130 (59.1) 93.6 46.1 143.4
1.5 20 Ja n 96* (43.6) 115 (52.3) 98.5 47.5 132.1
4.5 23 Ja n 114* (51.8) 136 (61.8) 97.5 50.0 144.0
0.5 24 Ja n - - - - 39.6 - -
5.5 19 F eb 101* (45.9) 120 (54.5) 93.5 47.0 134.9
7.5+ 24 F eb 96* (43.6) 115 (52.3) 91.4 48.3 141.0
0.5 26 F e b 50 (22.7) 68 (30.9) 66.1 38.1 114.3
0.5 27 F e b 73.4 41.3 120.6
M a les  1.5 8 J a n 123* (55.9) 146 (66.4) 99.1 42.4 143.0
1.5 13 Ja n 117 (53.2) 159 (72.3) 103.1 29.9 164.1
0.5 15 J a n 69* (31.4) 83 (37.7) 74.2 40.1 121.9
7.5 + 15 J a n 161* (73.2) 190 (86.4) 103.1 51.4 166.6
0.5 20 Ja n 58 (26.4) 79 (35.9) 71.3 41.9 119.4
0.5 26 J a n 67* (30.5) 81 (36.8) 72.1 43.1 118.6
1.5 2 7 Ja n 118* (53.6) 141 (64.1) 96.9 47.1 135.8
5.5 31 J a n 156* (70.9) 185 (84.1) 101.9 53.2 162.6
0.5 12 F e b - - - - 71.3 42.0 113.6
0.5 18 F e b - - - - 75.1 41.9 114.3
0.5 22 F eb - - - - 69.9 40.9 113.8
10.5+ 2 5 F e b 52.6 - -
0.5 28 F e b 41.6 - -
" D r e s s e d  w eigh t = w e igh ty  ~ 2 «2Q f r o m  R o s e b e r r y  and
1.170 J
K l im s t r a  (1975).
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